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This new titanium wheel will outlast 
ordinary aircraft wheels at least 5 to 1 


This revolutionar y titanium wheel by Goodyear is the most durable ever built To date, it has rolled up 
a service life of over 14,000 miles in tortuous dynamometer tests — and it's still going strong. This com- 
pares with 2000 to 3000 miles of roll-life for ordinary aircraft wheels. • And the new wheel has other 
advantages: 1. High strength-to-weight ratio cuts many pounds off high-performance military aircraft. 
2. Permits thinner wheel sections — allows more space for brake assemblies. Can be made 15-20% 
lighter than today's air-transport wheels. 3. Increases safety factors. 4. Low thermal conductivity helps 
tires run cooler. 5. Exceptional anticorrosion properties eliminate the need for painting, make inspec- 
tions easier and cut maintenance costs. • If you'd like to know more 

about this aircraft wheel— or other new products for the aerospace age (hOOD rf EAR 
from the largest, most experienced engineering staff in the business aviation products 
—write Goodyear, Aviation Products, Dept. U-1715, Akron 16. Ohio. 





First Supersonic Navy Trainer Is Carrier Capable! 


1 impressive list of “can-do" capabilities. 

• It gives the Navy is first supersonic ti 
carrier capability. 


lance V ought 
with complete 


a combat-ready fighting aircraft. 

• It slashes the cost of pilot training. 

• And it's immediately available for active duty! 

The two-place Crusader can take pilots straight from primary 
trainers, give them the invaluable experience of flying combat 
aircraft with an experienced hand aboard. No longer are chase 
planes required for instrument, gunnery, tactics and fam flights. 


both occupants have full flight, armament and radar 
two pilots can get ratlar and flight time on a single hop. 
e new Chance Vought Crusader trainer has friends of 
ly throughout the fleet — experienced maintenance 
‘with complete ground-support and repair equipment 
>n hand. They'll be glad to welcome this supersonic 


L L 


CHANCE VOUGHT CORP. 


AEROSPACE CALENDAR 


Sep*. 11-15— Electronic Industries Assn. Fall 
Conference, Biltmorc Hotel, New York, 
N. Y., including Command and Control 
Marketing Panel, Sept, 12. 

Sept. 15-22-William Tell 1962, USAF Tac- 
tical Fighter Weapons Meet, Las Vegas. 

Sept. 17-18-Hydrofoil & Air Cushion Ve- 
hicles Meeting, Institute of the Aerospace 
Sciences, Shoreham Hotel, Washington. 

Sept. 18-20— Ordnance Environmental Re- 
search Symposium, El Tropicano Hotel, 
San Antonio, Tex. Sponsor: Environ- 
mental Research Office of the Office of 
the Chief of Ordnance. Arranged by 
Southwest Research Institute. 

Sept. 18-23— 16th National Convention & 
Aerospace Panorama, Air Force Assn., Las 
Vegas, Nev. 

Sept. 19-20— Technical Manpower Utiliza- 
tion Meeting, Institute of the Aerospace 
Sciences, Hotel Commodore, New York. 

Sept. 19-20— Operations & Maintenance 
Symposium, Airwork Corp., Millville, 
N. I. 

Sept. 19-20-1 1th Annual Industrial Elec- 
tronics Symposium, Sheraton Hotel, Chi- 
cago, 111. Sponsors: IRE; American Insti- 
tute of Electrical Engineers; Instrument 
Society of America. 

Sept. 19-21— Sixth National Conference on 
Tube Techniques, Western Union Audi- 
torium, New York, N. Y. Sponsor: Advis- 
ory Group on Electron Devices. 

Sept. 19-22-Second International Agricul- 
tural Aviation Congress, National Supe- 
rior Agronomy School, Grignon, France. 

(Continued on page 7) 
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SWEDEN AND NORWAY 
CHOOSE SELENIA ATCR-2 
AIR TRAFFIC CONTROL 
RADAR 


After a detailed analysis of competitive radars by the technical and 
operational experts of Sweden and Norway, SELENIA radars were 
chosen. SELENIA ATCR-2 dual-channel air traffic control radars 
are to be installed at Stockholm (Bromma) and Oslo (Fornebu) 
airports. These radars are ideally suited for coping with today's 
traffic problems. Long-range area control involves detection of even 
small jet aircraft. Close-in approach and departure control involves 
high data-rate and extremely high target visibility within heavy fixed 
radar clutter. The SELENIA radar solves both requirements. 

Can the ATCR-2 help with your air traffic control problems as it 
will in these countries? 
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For radiography — it's Ansco best by definition 



The two radiographs of a multiple thickness aluminum 

exposed simultaneously on SuperaylS ‘A’ and Superay 'B' 
X-ray film in a Sandwich Pak. Defects in thinner portions 


were recorded on Superay ‘B’ (the slower film). Shrinkage 
and inclusions in thicker sections were recorded on the 
faster Superay ‘A’ film. Both films developed for 6 min- 
utes in Ansco Liquadol® at 68°F. 


Ansco Sandwich Pak cuts X-ray time in half! 

MULTIPLE THICKNESS CASTINGS X-RAYED WITH ONE EXPOSURE! DARKROOM LOADING ELIMINATED! 

Ansco Sandwich Pak is a single unit package for daylight handling ... a sheet of Superay ‘A’ 
Film sandwiched with a sheet of Superay ‘B’ Film. Ideal for radiographs of maximum reada- 
bility for inspection of multiple thickness parts. Especially useful for low energy work where 
parts must be radiographed in quantity. 



ANSCO— America's first manufacturer of photographic materials . . . since 1842. 


Ansco 


X-RAY FILM 


CHEMICALS 


SERVICE 


AEROSPACE CALENDAR 

(Continued from page 5) 

Sept. 24-28 — 1 3th International Astronauti- 
cal Congress, American Rocket Society, 
Sofia, Bulgaria. 

Sept. 24-Oct. 12— International Air Trans- 
port Assn. Traffic Conferences. San Mar- 
cos Hotel, Chandler, Arm. 

Sept. 25-26— Conference: Navy Microelec- 
tronics Research & Development, Depart- 


r Audito 


m. Washing- 


ton, D.C. Sponsor: ONR. 

Sept. 25-27— Third Annual Symposium on 
Helicopter Open Sea Rescue. Kaman Air- 
craft Corp.. Bloomfield, Conn. Sponsor: 
Naval Air Material Center, Air Crew 
Equipment Laboratory. 

Sept. 25-28— Space Power Systems Confer- 
ence, American Rocket Society. Miramar 
Hotel, Santa Monica, Calif. 

Sept. 26-27— Symposium on the Physics of 
Failure in Electronics, Illinois Institute of 
Technology, Chicago, 111. Co-sponsors: 
Rome Air Development Center, USAF 
Systems Command; Armour Research 
Foundation. 

Sept. 26-Oct. 2-1962 Ceneral Conference, 
Athens, Greece. 

Sept. 27-28— Symposium on Dynamic Be- 
havior of Materials, University of New 
Mexico, Albuquerque, N. M. Sponsors: 
University of New Mexico; American 
Society for Testing and Materials. 

Sept. 27-28— Symposium on the Dynamic 
Behavior of Materials, American Society 
for Testing and Materials. University of 
New Mexico, Albuquerque. N. M. 

Sept. 27-28-Fifth Annual National Confer- 
ence Sr Technical Exhibit, American Pro- 
duction and Inventory Control Society, 
Statlcr Hilton Hotel, Boston. Mass. 

Sept. 28-29— Society of Experimental Test 
Pilots' Sixth Annual Awards Banquet & 
Symposium, Beverly-Hilton Hotel. Bev- 
erly Hills. Calif. 

Sept. 30— Third Annual Aerospace Fair. 
Vandenberg AFB, Calif. Open to the 
public 10.-00 a.m.-4:00 p.m. 

Sept. 30-Oct. 5-Fourth Pacific Area Na- 
tional Meeting, American Society for 
Testing and Materials, Statler Hilton 
Hotel, Los Angeles, Calif. 

Oct. 1-3— Seventh Annual Exposition & 
Symposium, Air Traffic Control Assn,, 
Flamingo Hotel, Las Vegas, Ncv, 

Oct. 1-3— National Communications Sympo- 
sium, Institute of Radio Engineers. Hotel 
Utica, Utica, N.Y. 

Oct. 2-4— Symposium on Physics and Non- 
destructive Testing, Cranada Hotel, San 
Antonio, Tex. Arranged by Southwest 
Research Institute. 

Oct. 2-4— Third Symposium on Advanced 
Propulsion Concepts, Cincinnati, Ohio. 
Co-sponsors: AFOSR, General Electric. 

Oct. 2-4— National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers. Fontainebleau Hotel. 
Miami Beach, Fla. 

Oct. 2-4— 15th Annual Meeting and Con- 
vention, National Business Aircraft Assn., 
Pcnn-Sheraton Hotel, Pittsburgh, Pa. 

Oct. 8-10-1 8th Annual National Electronics 
Conference & Exhibition, McCormick 
Place, Chicago, 111. 

(Continued on page 9) 


HEAT EXCHANGERS IN A HURRY 



(Or: A new slant on q=/u(th-t c )dA) 


Heat exchanger design problems are 
reputed to make young men gray 
and older men balder. It thus gives 
us joy to report that Budd heat 
transfer engineers are today retain- 
ing whatever cranial adornment they 
started with. You can profit thereby. 

Budd offers complete design, pro- 
totype and production services for 
plate-fin heat exchangers. We pro- 
duce these compact, lightweight and 
highly efficient components by both 
dip-brazing and epoxy bonding . . . 
with aluminum, stainless steel, cop- 
per and other materials ... in myriad 
configurations for missile cooling, 
intercoolers, oil coolers, air condi- 
tioning systems and other land, sea, 
air and space applications. 

What's new about that? Just this: 

To design the best heat exchanger 
for a given job, a number of com- 
plexly interrelated thermal variables 
. . . heat transfer rate, thermal con- 
ductance, transfer area, hot- and 
cold-side temperatures, etc. . . . are 
usually juggled around until the re- 
quired heat transfer rate is attained.* 
During this labor, the designer must 
also find a way to satisfy such vital 
external requirements assize, weight, 
strength, reliability and cost. 

We now announce, as modestly as 
possible under the circumstances, 
that Budd is applying new techniques 
that enable plate-fin component heat 
exchangers to be designed and pro- 
duced faster than ever before! 

This is not the result of an over- 
night inspiration. Our Environmen- 
tal Control Systems Department has 
long been busy with a fresh and 
deep-probing investigation of ana- 


lytical approaches to heat exchanger 
design. Their study was pointedly 
abetted by the experience, the knowl- 
edge of practical operating condi- 
tions, and the voluminous test data 
we’ve accumulated in over 20 years 
of designing and producing com- 
plete heat exchanger systems, as well 
as component exchangers and other 
types of environmental control sys- 

Our new design method enables us 
to fix optimum exchanger relation- 
ships and values with surprising 
speed. In several recent cases, we’ve 
designed complex new exchangers 
in a few hours! 

How do we do it? The details we 
guand. But we can say that design 
reliability as well as speed is assured 
by a pre-specified feedback checking 
technique. (In a moment of flam- 
boyance, we tagged the new method 
“Feedback-Controlled Design.” It 
may stick.) Other enticing informa- 
tion is contained in our heat ex- 
changer bulletin, which we’ll nat- 
urally send on request. (If you don't 
already belong to The Budd Elec- 
tronics Chowder and Marching So- 
ciety, be sure to ask for your mem- 
bership credentials too.) 

There is, of course, an eminently 
scientific way to verify our rather 
substantial claim— let us design and 
deliver your next exchanger. Why 
wait? Environmental Control Sys- 
tems, Budd Electronics, 43-22 Queens 
St., Long Island City 1, N.Y. 
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The leading and trailing edge slats for the Lockheed F-104G, actuated by Eemco systems, were originally used for landing 
and takeoff only. When they were used for maneuvering as well, stresses increased sharply. To protect the structure from 
overstresses, Eemco designed a mechanical disconnect that automatically disengages the motor from the driving actuator 
above preset loads; protects over heating of the motor clutch. An additional feature: if one motor of a leading or trailing 
edge set fails, the other automatically takes over and drives both actuators. For the F-104G, Eemco delivers optimum muscle, 
instantly, precisely as required. 

At Eemco, more than 4,000 
different custom actuators, 
motors, and starter generators 
have been manufactured in the 
last 20 years. If you would like 
custom muscles for your air- 
craft, missile or space system, 
please write to Dept. CCC. 






ELECTRONIC SPECIALTY CO., Eemco Divisir 


AEROSPACE CALENDAR 


(Continued from page 7) 

Oct. 8-12— National Aeronautic & Space 
Engineering & Manufacturing Meeting & 
Display. Society of Automotive Engineers. 
Tiie Ambassador, Los Angeles. Calif. 

Oct. 9-11— National Airports Conference. 
American Assn, of Airport Executives. 
University of Oklahoma. Norman, Okla. 

Oct. 10-12— Ions in Flames & Rocket Ex- 
hausts Conference, American Rocket So- 
ciety. Palm Springs, Calif. 

Oct. 10-12— 20th Annual Aerospace Elec- 
tronics Exposition/Report. Aerospace 
Electrical Society, Pan Pacific Audito- 
rium. Los Angeles. Calif. 

Oct. 15-17— Fall Meeting, International Sci- 
entific Radio Union & Institute of Radio 
Engineers. Ottawa, Canada. 

Oct. 15-17— ASW Meeting. Somerset Hotel. 
Boston, Mass. Sponsors: Institute of the 
Aerospace Sciences; U. S. Navy. 

Oct. 15-18— International Symposium on 
S]>acc Phenomena and Measurement. 
Statlcr-Hilton, Detroit, Mich. Ninth An- 
nual Meeting: Institute of Radio Engi- 
neers, co-sponsored by NASA and AEC 

Oct. 16-17— Symposium on Inertial Guid- 
ance Test. Holloman AFB. N. M. Spon- 
sor: Air Force Missile Development Cen- 

Oct. 1S-19— Second National Conference on 
Planning & Designing Urban Helicopter 
Facilities. Institute of Aerospace Sciences 
Bldg.. Los Angeles. Calif. Sponsor: Los 
Angeles Chamber of Commerce. 

Oct. 22-23— Joint Meeting. Canadian Aero- 
nautical Institute— Institute of the Aero- 
space Sciences, King Edward Sheraton 
Hotel. Toronto. Canada. 

Oct. 22-24— East Coast Conference on Aero- 
space and Navigational Electronics. Insti- 
tute of Radio Engineers, Emerson Hotel. 
Baltimore. Md. 

Oct. 24-26— Annual Meeting & Exposition. 
Society for Experimental Stress Analysis. 
Hotel Schrocder, Milwaukee. Wis. 

Oct. 25-27—1962 Electron Devices Meeting. 
Institute of Radio Engineers. Sheraton 
Park Hotel, Washington. D. C. 

Oct. 26-27-1 7th Midwest Quality Control 
Conference, American Society for Quality 
Control. Denver Hilton Hotel, Denver. 

Oct. 29-30— Meeting on Large Rockets, In- 
stitute of the Aerospace Sciences. El 
Dorado Inn, Sacramento. Calif. 

Oct. 29-31— Symposium on Dynamics of 
Manned Lifting Planetary Entry. Phila- 
delphia. Pa. Attendance limited; for in- 
formation: Sinclairc M. Seala, General 
Chairman. Room M7023A. General Elec- 
trie Co.. MSVD, Valley Forge Space 
Technology Center, Box '8555, Philadel- 
phia I, Pa. Co-sponsor: AFOSR. 

Oct. 29-Nov. 2— International Symposium, 
"Basic Environmental Problems of Man 
in Space." UNESCO House. Paris. 
France. Sponsors: International Astro- 
nautical Federation; International Aca- 

Oct. 30-31— National Conference on Space- 
home Computer Engineering. IRE. Dis- 
neyland Hotel, Anaheim. Calif. 

Nov. 13-18— 17th Annual Meeting and 
Space Flight Exposition. American Rocket 
Society. Pan Pacific Auditorium, Los 
Angeles, Calif. 


RELIABILITY by. design 



CALI B RATI ON 


IGN, +0.05% ACCURACY 


This Calibration Console (Model 161) combines, 
within a single compact unit, all necessary func- 
tions to standardize virtually every type of AC and 
DC indicating instrument. The console is engi- 
neered for ease of operation, has an accuracy of 
=0.05%, and is available either as an integrated 

ing on your specific needs. 

This is only one example of Weston's broad 
line of calibration equipment designed for critical 
military and commercial applications. Other units 
range from ruggedized, general-purpose calibra- 
tors intended for mobile service to AC-DC transfer 
standards with accuracies up to =0.005%. 

Weston assures consistently high performance 
levels in its calibration instruments through use 
of proved circuitry and quality components. And, 
most important, you can depend on our unex- 
celled engineering capabilities to help solve your 
most exacting measurement problems. Write, 
stating requirements, for detailed technical in- 
formation. Department AW-78. 



Model 69 



WESTON INSTRUM ENTS 

Division of Daystrom, Incorporated, Newark 14, New Jersey 
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BMEWS 

PRECISION 

POWER on these sites is a must ... and 


General Electric’s 
Ground Power Equipment 
Meets this Requirement 
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From watts to megawatts General Electric’s ground power equipment provides precise 
regulation of voltage and frequency, for today’s electronic, spacecraft and missile sites. 

These field proven systems, designed by experienced engineers, meet the most exacting 
requirements and are backed by years of electrical know-how, to give reliable, precise 
performance. / 

Today, call your nearest General Electric sales representative for more in- 
formation on how G-E precision power equipment can serve your ground power VALUE 
supply needs. General Electric Company, Section 600-07, Schenectady 5, N. Y. ® 
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Firm, Long-Range Program in Nuclear Power 
Plant Development Expands Need at Allison 
for More Top Level Scientists and Engineers 


• Atomic Energy Commission selection of Allison as prime 
contractor for development of a Military Compact Reactor 
(MCR) creates challenging, new opportunities for Engineers 
and Scientists in a substantial, long-time program in the 
nuclear field. 

The MCR is a lightweight, completely self-contained nu- 
clear fission power system— easily transportable by truck, 
aircraft or rail— designed to provide electric power in re- 
mote areas. It will have a high temperature, liquid metal 


cooled reactor coupled to a power conversion system. In- 
corporating long plant life characteristics compatible with 
military field equipment, the power plant is expected to 
reduce the burden which shipment and storage of petroleum 
imposes on combat forces. 

Allison will design and develop the overall power system 
— (capable of generating 3000 kw) — with other GM divi- 
sions taking part in specific phases of the program. 


Our need is urgent for additional, high calibre engineering and scientific personnel. 
Advanced degrees and minimum of J years experience in following areas desirable: 


NUCLEAR POWER SYSTEMS ANALYSTS— (Powerplant 
Dynamics) — Nuclear or Electrical Engineers with broad 
background in areas of steady state powerplant performance 
and transient or dynamic analysis. 

(Thermal Hydraulic)— Mechanical Engineers with back- 
ground in liquid metal heat transfer, fluid dynamics and 
gas turbine thermodynamics. 

(Hazards) — Nuclear Engineers with background in def- 
inition, analysis and evaluation of nuclear powerplant safety 
and hazards. 

(Mechanical) — Mechanical or Chemical Engineers with 
background in nuclear powerplant layout, nuclear power- 
plant mechanical integrity and high temperature component 

(Electric Power) — Electrical Engineers (Power Systems) 
with background in steady state system performance and 
power system stability. 

REACTOR PHYSICISTS— (Analytical)— Physicists with sub- 
stantial experience in reactor physics field to analyze nu- 
clear behavior of projected reactors; generate new concepts 
in design or control of nuclear reactors. 

(Experimental) — Physicists, preferably nuclear, with ex- 
perience in experimental nuclear physics, to analyze and 
evaluate experiments on compact reactor core configura- 

(Shielding) — Physicists with capabilities in nuclear re- 
actor shielding, including experience in experimental shield- 
ing investigations and associated minimum weight shield 
configurations. 

NUCLEAR REACTOR DESIGNERS-Mechanical Engineers 
with nuclear experience or training. Extensive experience in 
layout and detail design of structures and mechanisms oper- 
ating under conditions of high temperature, thermal stress. 


irradiation and corrosion, and with close dimensional toler- 

HEAT TRANSFER SPECIALISTS — Experience with liquid 
metal heat transfer preferred. To plan, analyze and conduct 
research programs involving liquid metal boiling and con- 
densing heat transfer, convective heat transfer, and radiant 
heat transfer. 

ELECTRICAL ENGINEERS — (Power Systems) — Power sys- 
tem engineers for study of MCR applications. Experience 
in design of central station or standby powcrplants, with 
knowledge of load analysis, synchronous machines, switch- 
gear control and specifications. 

(Instrumentation Systems) — Nuclear or Electrical En- 
gineers with instrumentation or control experience for de- 
sign of MCR console, instrumentation, and data transmis- 
sion link. 

(Design) — Electrical Engineers to design controls and 
switch gear. Also, EE’s to conduct studies on electrical 
power systems, including load analysis and stability require- 

Openings available NOW. A promising future for those 
who qualify is available in the creative environment at 
Allison— plus all the opportunities and advantages offered 
through an organization with the character of General 
Motors. Interested ? Let us hear from you. Send your re- 
sume or write to: Mr. V. A. Rhodes, Professional and 
Scientific Placement, Dept. 213, Allison Division, General 
Motors Corporation, Indianapolis 6, Indiana. 

An equal opportunity employer 



ALLISON DIVISION, GENERAL MOTORS CORPORATION 



New Dual Flow Quick Disconnect Allows 
Pressure and Return or Two Separate Fluid Systems 

UNIQUE DESIGN OPTIONS PROVIDE NUMEROUS SYSTEMS POSSIBILITIES 


An extraordinary quick disconnect utilizing two concentric 
fluid passages within a single coupling was developed by 
Aeroquip to help solve an umbilical connection problem on 
o second generation missile. This advanced design assures 
simultaneous connection or disconnection of both hydraulic 
pressure and return systems, required to protect system 
components on the missile. 

Further research on the basic concept of concentric cou- 
plings by Aeroquip engineers led to a wide range of design 

ample, two different fluids can be handled through one 


coupling. Or, addition of an integral by-pass valve port 
permits fluid circulation between passages in each coupling 
half upon disconnection— ideal for series circuits or for self- 
purging systems. 

Aeroquip's superior coupling capability has been demon- 

disconnects, such as this concentric coupling, to meet the 
requirements of a wide range of users. Your fluid line prob- 
lems can be solved, too, by Aeroquip's unmatched engineer- 
ing team. Mail the coupon below for details. 
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.eroquip 


AEROQUIP CORPORATION • JACKSON. MICHIGAN 
AIRCRAPT DIVISION 

JACKSON PLANT. JACKSON. MICHIOAN • EL8ECCO PLANT. JACKSON. MICHIGAN 
DALLAS PLANT, DALLAS, TEXAS • WESTERN PLANT. BURBANK. 





Up to 96,000 pounds of freight is air- 
lifted by the Jet Trader at the lowest 
cost-per-ton mile in the air cargo indus- 
try. Giant door handles big units easily. 


passenger 
convertibility 
that means 

airline profits 


Douglas offers a 600-mph-plus intercontinental jet 
transport with a cabin that can be adjusted in less than 
two hours to fit your traffic volume. 

For example, if you have heavy freight traffic going 
one way and heavy passenger traffic going the other, 
your DC-8F Jet Trader can be easily converted between 
flights. Seats fold and are stowed in the lower cargo 
hold when not in use. 


Eleven cabin configurations are possible, with nine 
different cargo-passenger arrangements, one all-cargo 
and one all-passenger. One version, for example, will 
transport more than 50,000 pounds of cargo and 75 
passengers. Performance equals in all respects the new 
record-setting Series 50 DC-8 jetliner. 

The Jet Trader will enter service for Trans-Canada 
Air Lines and TAI in 1963. 


% 


New DC-8F “Jet Trader" by Douglas 



LOW-COST 
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The Task : Provide a low-cost, reliable, quick run-up reference gyro for short duration missile applications 
consistent with the "round of ammunition" concept. 

The Solution: A simply designed hot-gas-driven two-degree-of-freedom displacement gyro which is 
fully operational within 100 milliseconds after firing. 


In a planned return to simplicity, the Lear 1091 "Genie Jr.” gas-driven gyro combines the accuracy and 
reliability of conventional gyros within the simplicity and ruggedness required for expendable missile refer- 
ence systems. Now being tested for use in Tarter, Typhon and TOW, the "Genie Jr." has had thorough 
environmental testing, including shock testing in excess of 300g. The 1091 is available for immediate 
customer evaluation on new missile programs or missile retrofit programs. With only 4 moving parts, "Genie 
Jr." incorporates unique construction, the direct result of simple rotor run-up and gimbal uncaging 
concepts, another of Lear's products to do things that have never been done before, so well. 


LEAR SIEGLER, INC. 


INSTRUMENT DIVISION 

110 IONIA AYE.. N.W., GRAND RAPIDS. MICB. 


SCIENTISTS AND ENGINEERS: Today Motorola is 
pacing a scientific revolution in electronics with a disciplined approach 
to integrated circuit applications. Under the personal leadership of 
Dr. Daniel E. Noble, the men of the Military Electronics Division are 
synthesizing the process technology and device design capabilities 
Mindpower and Manpower Motorola's Semiconductor Products and Solid State Systems Divisions 

. . i t i with military and space requirements.This coordinated effort, unique in 

shaping the future in the electronics industryf is yielding a new breed of reliable integrated 

INTEGRATED CIRCUIT APPLICATIONS circuit devices resulting from Motorola's 

broad range of jointly funded contracts with each of the three services, 
JPL/NASA and other government agencies. To implement programs 
such as these, marrying the frontier processing techniques of diffusion, 
epitaxial growth, electronic ceramics and thin films to practical electronic 
hardware applications, we can offer immediate opportunities to both 
systems and equipment design engineers experienced in the following areas. 


Specification of design constraints imposed by integrated circuits, trade- 
off analyses for integrated electronic implementation, and electronic 
systems specification and optimization. Micro-miniature transistor circuit 



design, special solid state and semiconductor device utilization, 
computer-aided circuit design, and subminiature packaging techniques, 
including thermal considerations or basic training in the solid state sciences. 
We are particularly interested in programs from which your experience 
was obtained and the extent of your technical responsibility. 

Please address detailed information to our Manager of Engineering at 
the location of your choice for immediate and confidential attention. 

An equal opportunity employer MOTOROLA 

Military Electronics Division 



Pyrobraze joints in five seconds 


Reliable joints for high pressure fuel hydraulic and pneumatic lines in 



0.025 to 0.035. For literature, or to order Pyrobraze fitting evaluation kit. 
see your local Deutschman or write for Data File W3-92. 



FLUID FITTINGS f rom the Hydraulic Components Division 
7000 Avalon Boulevard • P.O. Box 7SSS5 • Dos Angeles S, California 




VASCO MAX H 


MARAGING STEELS 

up to 300,000 psi yield! 




equally remarkable in 
heat treatment 
troublefree weldat 
250-W and 300-W 


FINE STEELS 


Vanadium-Alloys Steel Company 


FIRST QUALITY 
SINCE 1910 


DIVISIONS: Anchor Drawn Steel Co. • Colonial Steel Co. • 
Forming Corporation • Pittsburgh Tool Steel Wire Co. 
SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited • 
dium-Alloys Steel Societa Italiana Per Azioni . EUROPEAN 
Cl ATES : Societe Commentryenne Des Aciers “ 

(France) • Nazionale Cogne Societa Italiana (Italy) 
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We see red over next to nothing, 


You are looking at the most sensitive 
machine ever developed for the measure- 
ment of electrical leakage in transistors. It’s 
Fairchild’s new low-leakage tester . . . and it 
lights up when it detects a flaw as small as 
on e-trillion th of an amp. (That’s one- 
trillionth of the current you’d need to light 
an ordinary house bulb!) We designed this 
new device to spot the smallest deviation 
from standard in Fairchild transistors — 


and we made it a hundred times more 
sensitive than any machine of its type. The 
reason? As long as Fairchild sees red over 
the tiniest imperfection— no one else will. 


FAIRCHILD 

SEMICONDUCTOR 


E D I TORI AL 


Farnborough s Vintage Year 


This was Farnborough's long-awaited vintage year and it 
was a good one. There was good weather for at least the 
first half of the week-long show: Seven new prototype 
aircraft restored technical substance to the flying display: 
The development pot was boiling in new powerplant 
advances and the chalets, where foreign guests are wined 
and dined by the British manufacturers, expanded to new 
heights of magnificence. 

However, the British industry has been through some 
trying times and still sees some hard bumps ahead as it 
fights on a double front— at home against government policy 
that fails to recognize the true national value of pushing 
advanced technology hard, and abroad against stiff foreign 
competition that has captured many export plums in what 
used to be dominantly British markets. Although the con- 
fidence of the British industry is on the rise, and its faith 
in the value of its basic new technical developments stead- 
fast. it has a far more sober and realistic assessment of its 
future prospects than in the early Fifties when it trumpeted 
that Britain leads the world in the air. 

The 1962 Society of British Aircraft Constructors’ show 
indicates that Britain does indeed lead the world in some 
significant aeronautical developments and has bright pros- 
pects in others if their early promise is supported by a sound 
government policy and aggressive sales and service efforts 
abroad. 

P.l 127 Standout 

The most significant performance at Farnborough this 
year was certainly the must-be-seen-to-bc-bclicved perform- 
ance of the Hawker P.1127 with its Bristol Siddeley Pegasus 
sectored-thrust powerplant. The combined technical genius 
of Dr. Stanley Hooker and Sir Sydney Cannn have produced 
a truly practical and relatively simple solution to the VTOL 
problem that should provide enormous benefits for the 
military air power of the Western world both as a tactical 
strike aircraft and in transport applications. But here again 
the failure of governments of the Western alliance to push 
this concept as fast as possible into a new type of air power 
in being will cost more in the long run than any calculating 

Tlie governments of Britain, the United States and Ger- 
many have supported this project jointly through its early 
development phase. It would indeed be tragic should they 
falter now that the operational payoff is so close at hand. 

British engine development for VTOL performance is 
also fulfilling its early promise in both the vectored-thrust 
approach of Bristol Siddeley and the pure lift engine of 
Rolls-Royce. Here again, these developments now fill a 
unique niche in the technical spectrum of the Western 

In the transport field, the most promising developments 
spread their shadow across the field at Farnborough rather 
than offering any solid substance yet. They are: 

• British Aircraft Corp. BAC 1 1 i short-haul jet transport 
which has already been bought by five airlines including 
two U.S. customers, primarilv on faith in the capabilities 
of Sir George Edwards' old Vickers-Armstrongs design team 
at Weybridgc and the logistics and service support of the 
Vickcrs-Rolls-Royce team as demonstrated in the Viscounts’ 

• Joint British-French supersonic transport program which 
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will reach a critical point of decision in a few weeks. There 
has been far more solid technical effort expended on both 
sides of the Channel in airframe design and engine develop- 
ment than is generally realized. Technically, the Anglo- 
French team is ready to race for the prize of the initial 
supersonic transport market— and there definitely is one. 
They await only the decision and funds from their govern- 
ments to go. 

Another promising transport development is the de 
Havilland DH-125 twin-jet executive transport which has 
been given a good push bv an initial Royal Air Force order. 
With a S500.000 price tag for U.S. sales and studied 
simplicity in its operational characteristics, it could be an 
extremely strong competitor for this fast-developing market, 

British Aircraft Corp. VC.10 and de Havilland Trident 
contain many new technical advances in jet transport de- 
sign but their airline future does not appear unduly bright, 
perhaps because they have been designed too rigidly to 
BOAC and BEA specifications rather than toward an 
optimum compromise for the world airline markets in 
their classes. 

After too many years of pessimistic arguments (many 
similar to those in the pre-Sputnik atmosphere in the U.S.). 
Britain appears to be ready for its first major step into space 
with serious study of a manned orbital space vehicle capable 
of controlled and maneuverable re-entry. 

No evaluation of a Farnborough air show would be 
complete without a tribute to the superb flying displays 
by industry test pilots and military service teams. In good 
technical vears and in bad. the quality and dash of the 
British pilots has always remained at a peak. Perhaps 
nowhere else in the world has it ever been possible to see 
flying skill demonstrated to the degree that has become 
the standard Farnborough fare. 

This year the Blue Diamonds of 92 Squadron RAF 
did their 16-plane Hunter formation aerobatics with a 
precision and velvet smoothness that will stir many argu- 
ments with the former observers of Treble One Squadron, 
the originators of this technique. Lightnings of 74 Squadron 
were also outstanding with their double-barreled afterburner 
takeoffs. 90-deg. climbs and formation aerobatics in Mach 
2 fighters. 

British Pilot Performance 

Ever since we have observed Farnborough. beginning 
in 1949. Roly Beamont of English Electric and Bill Bed- 
ford of Hawker Aircraft have been stars of the flying dis- 
play. In 1962, they were still at it. Beamont racked the 
Lightning around on the deck in 4g tight turns within 
the perimeter of the airfield. Bedford exhibited the sta- 
bility and precision with which the P.1127 can be ma- 
neuvered through an incredible angle from a backward 
climb at 24 kt. to absolutely motionless hovering and flat 
maneuvering around '60 deg. laterally while hovering over 
a fixed spot. 

The British aircraft industry displayed renewed technical 
vitality at Farnborough this year. But it will take a gov- 
ernment policy that fully realizes the long-tenn economic 
value and military necessity of pushing its industrial spear- 
head into the most advanced technologies at a rate com- 
petitive with other nations if this promise is to be fully 
realized. 

—Robert Hotz 
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ALL-WEATHER HU2K-1 

Around the clock rescue helicopter operation is now a reality with the U.S. Navy. In fair weather 
or foul when aircraft are launched from a carrier, the pilots can be sure that the ‘‘Seasprite’' will 
be on station to provide a helping hand should they encounter emergency ditching. The automatic 
self-contained navigation equipment allows the HU2K-1 to operate on its own away from its ship 
whether it be carrier, cruiser, or destroyer. The HU2K-1 can home in on downed airmen or navigate 
over vast ocean reaches to ships in distress. The eyes of the Navy are even sharper now. 



KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. 



Honors and 






ADVANCED SATELLITE REPEATERS are the result of three years of con- 
tinuing development to improve efficiency, stability, thermal balance, size, and 
weight. This is one of the many space projects at the Bendix Systems Division, 
where engineering opportunities exist from initial electronic and space vehicle 
design through assembly and field operations. Write or call Personnel Director, 
Bendix Systems Division, Ann Arbor, Michigan— an equal opportunity employer. 


Bendix Systems Division 
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Space Juggling Act 


Kennedy Counterfire 


Manned Space Stations 


New Cuban Weapons 


Washington Roundup 

Kennedy Administration continues to juggle the delicate national and international 
political problem of assuring Congress and the public that the nation has an adequate 
military space program and assuring the rest of the world that the U.S. has only 
peaceful aims in space. 

In a speech widely publicized in advance as the Administration's position. Deputy 
Defense Secretary Roswell Gilpatric said last week that the U. S. has "no program 
to place any weapons of mass destruction into orbit" and that it is “seeking in every 
feasible wav" to keep the arms race from spreading into space. He said there is no 
doubt that either Russia or the U.S. could now place thermonuclear weapons into 
orbit, "but such an action is just not a rational military strategy for cither side for the 
foreseeable future." The U.S. is pursuing peaceful exploration of space, both by 
itself and in cooperation programs, and “we will of course take such steps as arc 
necessary to defend ourselves and our allies, if the Soviet Union forces us to do so." 

Meanwhile, President Kennedy included Defense Secretary McNamara in the 
list of officials who will accompany him this week on to two-day "business trip" to 
Cape Canaveral, Fla., the National Aeronautics and Space Administration’s centers at 
Huntsville. Ala., and Houston, Tex., and the McDonnell Aircraft Coip. plant at St. 
Louis Mo., where the Mercury and Gemini manned capsules arc built. Others arc 
Via’ President Lvndon Johnson, Budget Bureau Director David Bell, NASA Adminis- 
trator James E. Webb and congressmen directly concerned with the military and 
civilian space programs. 


The Kenncdv Administration has welcomed the replies of Sen. Robert Kerr and 
Rep. George Miller, chairmen of the Senate and House space committees to critics of 
the militate space program. It now appears to be using them to quiet concern that the 
U. S. doesn't know enough about what Russia is doing in space (see p. 54), and to counter 
the impression that Russia always succeeds in its space attempts. Although the U.S. 
has had considerable information on Russian failures dating back five years to Sputnik 1 . 
it has refused to release this on the basis that to do so reveals intelligence capability. 
The Kcrr-Miller letter and Webb’s reply may be a trial balloon to see whether more 
frequent comment on Russia’s mishaps is worth more than pretending that this nation 
doesn't know what the Russians know. 

First revelation that Russia failed in an attempt to send a probe to Venus on Aug. 
25 was the result of a slip by a government employe and did not reflect then a change 
in policy on publicizing Soviet failures. State Department, North American Air Defense 
Command and NASA spent several days discussing whether and how the failure should 
be listed in the bi-monthly satellite situation report issued by NASA. They had not 
resolved the questions when word of the failure broke on a television network. 


Regardless of stated policy. Air Force and industry interest in anned, manned space 
stations is at a new high (see p. 33). Most of the military interest now centers around 
defensive svstems, but that in itself implies that an aggressor might someday launch an 
offensive system that had to be defended against. Air Force’s Space Systems Division, 
which had its manned satellite inspector studies canceled earlier this year (AW June 25. 
p. 23). is continuing in-house studies and encouraging a number of aerospace firms to 
push studies at their own expense. Companies at present actively engaged in such 
Studies— now unofficially called manned 706 Studies-include Boeing, Martin. Lockheed, 
McDonnell. Ravtheon and Hughes. Weapons explored by SSD or proposed by compa- 
nies in recent presentations range from exotic concepts such as ball lightning (AW 
Dec. 4. p. 52) and laser radiation weapons (AW Mar. 26, p. 41) to simple ideas for 
clouding or pitting the sensing ports of alien satellites. 


Cuban government of Fidel Castro "will be prevented by whatever means may be 
necessary from taking action against any part of the Western Hemisphere,” in spite of a 
Russian-aided buildup of arms. President Kennedy warned last week. The President said 
there is new evidence that Russia has provided Cuba with "a number of anti-aircraft 
defense missiles with a slant range of 25 mi. which arc similar to early models of our 
Nike . . . extensive radar and other electronic equipment which is required for their 
operation . . . several Soviet-made motor torpedo boats carrying ship-to-ship guided 
missiles having a range of 1 5 mi.” 

Soviet military technicians now in Cuba or cn route total about 3,500, the President 
said, but “there is no evidence of any organized combat force . . . from any Soviet bloc 
country" or of Soviet military bases or offensive ground-to-ground missiles, the President 
said. Earlier, the President had said he did not have evidence of anti-aircraft missiles 
in Cuba (AW Sept. 3, p. 15). 

—Washington Staff 
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AVRO VULCAN testbed for Bristol Siddeley Olympus 593 turbojet engine to be used on Anglo-French supersonic transport and TSR. 2. 


P.1127 Flight, Transport Displays Dominate 


British aviation industry shows some bright spots 
despite uncertain government policies, design lags. 
By Herbert J. Coleman 


Farnborough— Displays of seven new prototypes at the annual British air- 
craft industry display here last week sparked optimism for a comeback in the 
international markets for both military and transport aircraft. 

Highlight of the show was the flight demonstrations of the Hawker P.1127 
vertical takeoff fighter prototype using vectored thrust from its Bristol Siddeley 
Pegasus turbojet engine. Two P.1127 prototypes piloted by Bill Bedford and 
Hugh Mereweather demonstrated a flight envelope ranging from backward 
speed of 24 kt. to high subsonic forward speeds and including hovering over a 
fixed point while maneuvering the aircraft laterally in a full circle. 


Foreign observers who were most im- 
pressed by the P.1127 pcrfonnance also 
saw for the first time three new jet trans- 
ports-the Vickers VC. 10. the de Havil- 
land Trident and Dll-125— the Bristol 
T-188 Mach 2 research aircraft and the 
Beagle M.218 plastic twin engine exccu- 

Promising British civil transport, the 
BAC 111, was shown in model form, 
since the first aircraft is being built and 
will fly in the summer of 1963. 

In the face of government de-em- 
phasis on defense, most recently ex- 
emplified by the cancellation of the 
English Electric Blue Water nuclear- 
tipped surface-to-surface missile (AW 
Aug. 20, p. 34), the British industry 
design teams arc pushing hard to fill a 
gap left when the Sandvs White Paper 
of 1957 cut back the manned aircraft 
program in favor of missiles, Some of 
the projects are: 


• British Aircraft Corp.'s joint pro- 
gram with Sud Aviation to design and 
build two versions of a Mach 2.2 super- 
sonic transport, powered by the Bristol 
Siddeley Olympus 593. 

• Proposal to British Air Ministry bv 
Hawker Siddeley to build a Mach 1.15 
replacement for the aging V-bomber 
force. The new bomber would also use 
a version of the Olympus 593 and could 
have a civil application. A supersonic 
version of the Folland Gnat also is in 
the works. 

• Change in missile emphasis from 
large hardware to less expensive weapons 
such as the Fairev Swingfire anti-tank 
missile, the Hawker Siddeley CF.299 
shipboard weapon for Royal Navy, and 
the Short Tigcrcat, a land-based version 
of the successful Seacat missile (AW 
Aug. 27, p. 31). 

• Hunting T.145, a follow-on to the 


widely-sold Hunting Jet Provost, featur- 
ing a pressurized cockpit for high alti- 
tude training up to 35,000 ft., and 
wing beef-up to accommodate four in- 
ternal fuel tanks with single-point re- 
fueling capability. The Hunting H.126 
jet-flap research plane also has been re- 
eentlv unveiled (AW Sept. 3, p. 21). 

• Renewed support for the TSR. 2 tac- 
tical strike reconnaissance aircraft, now 
boosted to a pre-production order of 
20, or 10 more than originally planned. 

• Inevitable attempt to crack the Doug- 
las DC-3 replacement market with a de 
Havilland design, the DI I-126, a 25-pas- 
senger airplane powered by the Bristol 
Siddeley BS-75. The airplane has been 
a design project for a year, but work 
has lagged due to stress placed on the 
DH-125 executive jet transport. 

• Handley Page Jet Herald, a twin-pow- 
crplant version of the Dart Herald, with 
two Rolls-Royce Spey Jr. turbines hung 
in pods under a straight wing. 

Renewed pressure on design teams 
was reflected in this year's Farnborough 
show by the first public demonstrations 
of the Vickers VC.10, the de Havil- 
land DH-121 Trident and the DH-125 
executive jet. 

Star of the show was Britain’s hole 
card for world leadership in the X'TOL 
field— the Hawker P.1127 with its Bris- 
tol Siddeley BS.53 Pegasus engine. Two 
airplanes, flown by Hawker Aircraft's 
test pilots, Bedford and Mereweather, 
demonstrated all regimes during the 
demonstration, from high-speed low- 
lcvcl flvbvs to reverse flight at speeds 
up to 24 kt. 
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rder may eventually reach 71. 


DE HAVILLAND DH-125 is shown in final app 


Farnborough 

The two airplanes arc the forerun- 
ners of nine being built at Kingston for 
Great Britain, the U. S. and West Ger- 
many. The airplane, which was de- 
signed by Sir Sydney Camm, will be 
delivered to the three countries by the 
spring of 1964. Development test fly- 
ing. at least initiallv, will be conducted 
in England. 

Sir Arnold Hall, managing director 
of Bristol Siddelcv Engines. Ltd., said 
the BS.53 now is running at 12.500 lb. 
thrust and is expected to reach 15,500 
lb. thrust shortly. At that time, lie said, 
the P.I127 wili have performance sur- 
passing that of the Hawker Hunter in 
all regimes. 

Next step is development of the 
Hawker P.1I54. the company's entry 
in the NATO NBMR-3 VTOi. compe- 
tition. The P.1154 will use the BS.100 
28.000-lb. thrust engine, which features 
plenum chamber burning. The plenum 
chamber project is funded by the U. S. 
government through mutual weapons 
development allocations, but the rest 
of the engine currently is a private ven- 
ture by the company. 

Materials have been ordered for the 
prototype BS.100, and metal will he 

In addition, the Hawker team is de- 
signing a two-place version of the 
P.1127. It also will have value as a 
trainer, despite the fact that the P.l 127 
has been checked out by U. S. National 
Aeronautics and Space Administration 
and Royal Air Force pilots in as little as 

Keynote is the airplane’s simplicity. 
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OE HAVILLAND TRIDENT flares nut for landing at Kambnruugli. Fourth Trident is doe to roll out of Hatfield this month. Trident is 
[towered b> three RollvRuice RB. 16} Spey engines which arc fitted with convergent nozzles incorporating silencers. 


an offshoot of the design history in 
which Sir Sydney was first offered a 
powerplant and designed the airframe 
around it, rather than the familiar re- 
verse practice. 

Simple Instrumentation 

Instrumentation has been kept 
simple, and a remarkable feature is that 
transition from VTOL hovering to level 
flight is attained by a single control 
lever. The procedure is to advance the 
throttle to total available thrust and 
leave it full-forward. Next, the pilot 
moves a lever, mounted on the throttle 
quadrant, to whatever position he wishes 
to place his engine nozzles. They can 
be either full down for lift-off. or 45 
deg. for short takeoff performance. A 
gage on the panel monitors nozzle posi- 
tion. Cockpit nozzle control lever acti- 


vates a chain system to swivel the four 
nozzles through 90 deg. Bristol Siddelcy 
is now working out a chain lift. 

Sir Arnold said the autostabilization 
control system lias been fitted to the air- 
plane but has never been needed and is 
rarely used. 

Test Pilot Bedford added that re- 
sponse is quick, and that the airplane is 
flown in the conventional stick-and-rud- 
der manner. 

Weapons capability of the P.1127 
has never been revealed, but the air- 
plane has flown with weights simulating 
a variety of types from rockets to 
bombs. It could carry up to 4.000 lb", 
of weapons. Ferrv range of the aircraft 
is 2,000 mi. 

In the Bcdford-Mercweather demon- 
stration. both airplanes made high-speed 
passes before the crowd enclosures and 


then returned to show hovering charac- 
teristics in tandem. 

The airplanes were flown backward, 
climbing in that regime, and in 360- 
dcg. turns around their own axes. 

In STOL takeoffs from both surfaced 
runways and grass, the P.1127 was air- 
borne within 50 yards. The grass 
showed no signs of erosion after the 
takeoff, or during the hovering demon- 
stration of the aircraft. 

Other Demonstrations 

In other demonstrations, the increas- 
ing British interest in supersonic re- 
search was shown bv the Bristol T.1SS 
stainless steel airplane (AW July 2, p. 
560). flown by Godfrey Antes to Farn- 
borough from Boscombc Down experi- 
mental station. It was not on static dis- 
play due to complexities of transferring 
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ground equipment and interruption of 
its Mach 2 research program. 

The other supersonic research trans- 
port. the Ilandlev Page 1 1 5 slim delta 
airplane, also perfonned and was shown 
on static display. A third research ve- 
hicle. the Bristol Type 221 (AW Aug. 
6, p. 29) was shown in model form 
on the British Aircraft Corp. stand. 
The model reveals area rule fuselage 
bulges just above and below the ogee 
wing. Lower bulges house the landing 
gear. The aircraft is a rebuild of the 
Fairev FD.2 research plane, a project 
scrapped by British government after it 
had captured the world's speed record. 

Another flyby in the supersonic 
realm was made by an Avro Vulcan V- 
bomber testbed carrying the Olympus 
595 engine in a twin-intake pod hung 
from the belly. The same engine is used 
on the TSR.2. The main new feature 
is the Solar afterburner, with a variable 
nozzle on the exhaust outlet. 

In the executive and business flying 
field, the new British entries flown at 
Farnborough were the DII-125 jet and 
the Beagle M.21S twin, along with an 
advanced version of Beagle's 206 twin. 

The DII-125 was the first airplane 
to win an order at Farnborough. when 
Amerv said that the airplane would be 
purchased for Roval Air Force. The in- 
itial order is for 22 DIM 2 5s. although 
the project has been cost-estimated for 
a 100-plane order. The order is worth 
about S10 million to de Havilland. 

Powerplant is the Bristol Siddeley 
Viper 20 turbojet mounted on the tail 
section, but this airplane also will be 
offered with the General Electric CJ-fil 0 
engine. Bristol Siddeley has no plans 
to develop a fan version of the Viper 
for the DII-125. 


The Beagle M.21S, designed by a 
team led by George Miles, has extensive 
use of glass-reinforced plastics in the 
nose and upper fuselage sections. The 
engines are two Rolls-Royce Continen- 
tal 0-500 air-cooled, flat six-cylinder 
units of 145 bhp. each. 

Peter Masefield. Beagle's managing 
director, said sales efforts will be aimed 
at the general European market, rather 
than to attempt to gain a foothold in 
the United States, at least in the fore- 
seeable future. The main reason is the 
cost of establishing sales and sendee 
outlets in the U.S.. and Masefield also 
thinks production limitations will not 
stretch to include U.S. sales. 

The second M.218 is due to roll out 
next month to intensify the certification 
program. The basic airplane will sell 
for S2S.000. 

First showing of the Beagle 206Y, 
production version of the 206X, re- 
scaled a larger airplane, a revised cabin 
for more headroom and a 5-ft. stretch 
to the sving. Selling price is about S80.- 
000 for the seven-seat version. The only 
sales since the airplane was rolled out in 
April have been two to the Ministry of 
Aviation for evaluation. 

Future Beagle designs, according to 
Masefield, will include the three-seat 
M.117. a single-engine version of the 
M.218. but this airplane is at least a 
year away. Iloss'es'cr. Masefield con- 
siders the M.218 a basic design from 
which an entire family can be evolved. 
The M.218 has a gross weight of 5.200 
lb. and a 58-gal. fuel capacity. Max- 
imum recommended cruise is 175 mph. 
at 5.100 ft., and maximum range with 
a 500-lb. payload at 10.000 ft. fs 1.000 
stilt, mi. 

Military flying was dominated by the 


English Electric Lightnings of the RAF 
No. “4 Squadron, flying with Hawker 
Hunters of No. 92 Squadron in forma- 
tion aerobatics. Navv flying was limited 
to two Blackburn Buccaneers, primarily 
because of a safety fix currently under 
way for airplanes recently delivered to 
the Fleet Air Arm. The Nylon bushing 
in the aileron control section has been 
clogging with dust. Repair consists 
of blowing them clean before clearance 
for operational flying. 

The Lightnings, in a seven-plane for- 
mation. started from the basic diamond, 
but this year added a refinement called 
a "twinkle roll." Aircraft at the outer 
points of the diamond rolled in axis 
while the rest of the formation flew 
level. Another new demonstration was 
a fan breakaway at low altitude, with 
each airplane turning to a designated 
heading, and then moving into a vertical 

As the planes re-formed, the lull in 
the display was relieved by high-speed 
dashes across the airport by Mk.3 and 
Mk.5 Lightnings fitted with dummy 
models of the de Havilland Red Top 
heat-seeking air-to-air missile, a devel- 
opment of the de Havilland Firestreak 
(AW Aug- 27. p. 28). 

Sixteen Hunters, also working from 
a basic diamond, did formation rolls and 
low-level turns. The most striking ma.- 
ueuver involved the front rank of the 
diamond moving into a linc-abrcast 
formation, with the diamond following 
and then breaking away in a fan. 

Britain’s various hovercraft were not 
flown during the show, although West- 
land showed its Mk.2 version of the 
SRN.2 on its stand. The vehicle is cur- 
rentlv being constnicted at Isle of 
Wight. 
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Interest Grows in British V/STOL Work 


By Cecil Broxvnlow 

Famborough— U. S. industry's growing interest in Britain's leading position 
in V/STOL engine and airframe developments and the latter nation's forma- 
tive moves towards space were highlights of last week's 23rd annual Fam- 
borough exhibition. 

While Britain was displaying concrete evidence of its VTOL advances with 
the appearance of the transonic Hawker P.1127 in the flying display, at least 
four potential license agreements between U. S. and British manufacturers 
were being discussed in the background: 

• Republic and Hawker Siddeley .' 


i representatives were exploring the 
potential of a joint development and 
production effort in the field of VTOL 
fighter aircraft. 

Probable first step would be Re- 
public’s participation in development 
of the P.1127 follow-on, the Mach 2.5 
P.1154, which the government plans to 
order for the Royal Air Force as a re- 
placement for the Hawker Hunter close- 
support fighter in the middle of the 
decade. 

A two-place version may be ordered 
as a Sea Vixen replacement for the 
Royal Navy. 

Possible second step would be joint 
development and production of a third- 
generation aircraft based largely upon 
Republic's variable-sweep D.24 design, 
originally developed for the North At- 
lantic Treaty Organization competition 
for a VTOL strike fighter. Although 
ruled out of the NATO competition, 
the U. S. Defense Department may 
authorize production of at least two 
prototypes to determine feasibility and 
capability of variable wing concept. 

• Pratt & Whitney and Bristol Siddeley 
were discussing the possibility of the 
U. S. firm gaining licensed production 
rights for the 52,000-lb.-thrust BS. 
100/9 vectorable thrust engine sched- 
uled to power the P.l 1 54. A 39, 500-lb. - 
thrust version of the BS.100 also is in- 
corporated in the Republic D.24. In 
exchange for U.S. production rights, 
Bristol Siddeley reportedly hopes to 
gain access to Pratt & Whitney-devel- 
oped techniques in the field of high- 
temperature metallurgy. 

• Rolls-Royce, an advocate of the 
straight lift engine principle, was dis- 
cussing possible licensed production 
rights with Allison Engines Division of 
General Motors Corp. Principal engines 
concerned arc the Rolls-Royce 4,400-lb.- 
thrust RB.162 lift engine and a lift-fan 
derivative, the RB.175. Both engines 
reportedly fall within the performance 
range of a current U.S. Air Force re- 
quirement. 

• Liug-Temco-Vought and Short Broth- 
ers & Harland completed plans during 
the week for an agreement somewhat 
dissimilar to the other three in that it 


entails a straight U. S.-to-Britain 
V/STOL technological flow. Under 
the plan, Ling-Temco-Vought would 
build a plant for Short in Northern 
Ireland for licensed production of the 
tilt-wing XC-142 should the turboprop 
aircraft win the current BMR-4 NATO 
competition for a medium-range 
V/STOL transport. The XC-142 al- 
ready is in an advanced stage of de- 
velopment as the winner of a U.S. tri- 
service competition for a V/STOL 
transport aircraft. 

While the BMR-3 program for a 
common NATO close-support fighter 
aircraft seems destined to fall apart as 
each nation goes its own way, some 
observers here feel that the BMR-4 pro- 
gram has a better chance of success. 

Under U.S. pressure, the larger 
NATO nations were polled earlier this 
month in an effort to determine the 
countries that probably would abide bv 
a NATO decision in this area. Affirma- 
tive replies were received from Great 
Britain, Canada and Belgium, enough to 
assure a worthwhile production run. 
Gennany and Italy said they each 
planned to support strictly national 
projects, and France is expected to give 
a similar reply. 

In space, the Farnborougli exhibits 
largely reflected the halting first-step 


Dassault Balzac Fire 


was damaged re 
Rolls-Royce R 


ently when fire broke c 


With the aircraft suspended from its 
gantry for a tethered flight test, the pilot 
reportedly was pumping air into one bank 
of four engines and fuel into the other. 
Pipes to the trvo banks crossfeed and the 
double priming led to a blower effect 
which ignited the fuel. Underside of the 
fuselage was damaged by the resultant 
fire, and much of the test wiring on the 


development trend applicable to Europe 
as a whole. British Aircraft Corp., 
whose exhibit included a model of the 
U.S.-launched British Ariel satellite 
now in orbit, reported that it is con- 
ducting a detailed design study on a 
150-lb. satellite payload for examination 
of the "fringe atmosphere" at alti- 
tudes of 200-tO-300 mi. Communica- 
tion satellite designs also arc under 
study by BAC. 

Under a Ministry of Aviation con- 
tract, BAC also is carrying out a design 
study for a space chamber test facility 
to examine possible effects of low tem- 
perature and solar radiation on a satel- 
lite payload package. 

The Bristol Siddeley display included 
an artist's concept of recoverable satel- 
lite launch vehicle designed around 
far-in-the-future advanced developments 
of the company’s ramjet powerplants. 

Under the concept, a delta-winged 
launching vehicle with four large ram- 
jets would carry satellites of up to 50 
tons at speeds of approximately S.000 
mph. to an altitude of 110,000 ft. for 
launch into orbit. Later, the manned 
launch vehicle would return to base. 

Minister of Aviation Julian Amcry 
said a feasibility study has started into 
development of a manned spaceplanc, 
which would take off from a ground 
station, fly to space and maneuver, then 
return. BAC is conducting the study 
under Dr. Barnes Wallis. Powerplants 
would be ramjets designed bv Bristol 
Siddeley Engines. 

Frankenstcin-Beaufort, a fabric manu- 
facturer and designer and producer of 
high-altitude flight suits, exhibited a 
small-scale model of an inflatable space 
platform similar in detail to proposals 
put forward in the U.S. by Goodyear. 
The platfonn, which could be folded 
into the nose cone of the booster ve- 
hicle and automatically inflated once 
in orbit, would be a double-walled 
fabric structure in the shape of a spoked 
wheel with each spoke having a prob- 
able diameter of about 12 ft. 

Designed for habitation by an ex- 
perimental crew, the platform would 
include a raised solar energy reflector 
boiler plus another for optical, radio 
and radar orientation, plus a communi- 
cations reflector. 

Schematic of a high-altitude synoptic 
rocket system with a portable launch 
capability under government-contract 
development was displaced by Bristol 
Aerojet, Ltd. With an over-all length 
of 7.5 ft. and a gross weight of 81 lb., 
the rocket is designed to cam' 10-lb. 
payloads to altitudes of 30-to-60 mi. 
Burn-out altitude of the solid-propellant 
motor is 48,000 ft. 

An interesting aspect of the design 
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is its portable launch system. Basically, 
this consists of a 32-ft.-long launching 
tube mounted on the rear of a standard 
three-ton truck chassis. The tube can 
be raised and lowered by a hydraulic 
strut. 

Competing design philosophies for 
attention, funding and orders between 
the VTOL design concepts of Rolls- 
Royce and Bristol Siddeley show each 
borrowing a little from the other. 

Rolls, the lift engine proponent, is 
quietly displaying to potential cus- 
tomers a vectored-thrust paper design 
for an advanced, high-bvpass-ratio tur- 
bofan engine, while Bristol Siddeley is 
working towards completion of devel- 
opment of its 8,000-lb.-thrust BS.59 
lift fan engine. 


The basic philosophy of each remains 
unchanged, however. Bristol Siddeley 
sees the need for lift augmentation for 
its vcetorable-thrust powerplants in the 
V/STOL flight regimes on large trans- 
port aircraft but says vectorable thrust 
alone provides an effective answer for 
smaller combat aircraft. Rolls contends 
that the pure lift engine alone is suffi- 
cient for combat vehicles. Vectored 
thrust augmentation may be desirable 
on the larger transports, according to 
Rolls. 

There also appears to be a distinct 
possibility that the government, by kill- 
ing off certain projects through lack of 
funding and supporting others, may 
effectively designate Rolls-Royce as the 
sole lift-engine manufacturer and Bristol 


Siddeley as the lone British producer of 
vectorable thrust powerplants. 

Tlie BS.59, for example, has vet to 
gain government support or a firm out- 
side buyer. Bristol Siddeley plans to 
complete development work on the lift- 
fan engine with its own funds by late 
this year or early 1963 but will' carry 
the program no further unless it re- 
ceives orders in sufficient quantity to 
make production worthwhile. 

Mockup of a refined development of 
the RB.162 lift engine concept was 
shown at the Rolls stand. Essentially, 
it is comprised of a cylindrical pod 
housing a horizontally-mounted RB.162 
with two rear protruding outlets that 
can be swiveled through a full 180 deg. 
cycle to alternately provide thrust for 
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NASA Invites 32 Firms to Bid 
On Nova Launch Facility Studies 


STOL lift, normal power or breaking. 
Pods could be swung beneath the wings 
of existing aircraft and are envisioned 
for use on the Transall C.I60 STOL 
transport. Present thrust-to-weight 
ratio is 16-to-l but Rolls hopes to boost 
this to 20-to-l . 

The standard RB.162, which will be 
used on the Dassault Mirage 3V VTOL 
fighter, weighs a total of 267 lb., with 
plasties incorporated in its manufacture 
to a maximum degree, comprising ap- 
proximately half the bulk and one-third 
of the weight of the engine. 

Plastic components include the com- 
pressor casing, nose cone, intake casing, 
stator blades and all rotor blades with 
the exception of the first row which 
remains metal. Rolls says it will con- 
vert the first row to plastic if experience 
proves this can be done easily. 

While a weight-saving feature, use 
of plastic was dictated primarily by the 
ease with which it can be adapted to 
automatic production techniques and 
the consequent cost reduction. Because 
of their longer running times, RB.162s 
incorporated in the pod design probably 
will be all-metal. 

Under a Defense Ministry contract. 
Hawker Siddelev also has completed a 
design study of the feasibility of adapt- 
ing the RB.162 to an existing Nord 
Noratlas transport airframe, with the 
lift engines arrayed along the under- 
side of the fuselage. It hopes to receive 
government funding to purchase a Nor- 
atlas in order to test out the concept. 

The RB.175 lift-fan version of the 
RB.162 was designed primarily for use 
aboard transport designs, in order to 
provide a lower specific fuel consump- 
tion and a lower jet velocity to reduce 
noise level and ground erosion effects. 

turbine installed on the outlet with a 
shaft running through the center of the 
engine driving a forward fan. 

A number of new or improved missile 
weapon systems were in evidence: 

• Swingfire, a wire-guided anti-tank sys- 
tem under development by BAC as a 
replacement for the Malkara. 

• Tigercat, a private venture by Short 
Brothers to adapt the naval Scacat to 
a land environment. The ground-to- 
ground missile retains the configuration 
and components of the Seacat, with de- 
velopment of a launcher and a mobile 
command system the major additions. 

• Thunderbird 2, an improved version 
of the British army’s surface-to-air 
weapon system developed by English 
Electric Aviation. 

• Bloodhound 2, a mobile version of 
Bristol's Bloodhound 1 surface-to-air 
system which incorporates continuous 
wave radar homing. To gain added flexi- 
bility and range, the Mark 2 makes use 
of two advanced Bristol Siddelev Thor 3 
ramjet powerplants plus four solid- 
propellant boosters. 


Washington— Thirty-two companies 
have been invited to compete for a two- 
part study contract for Nova vehicle 
launch facilities, with bids due Sept. 17 
and a single contract award scheduled 
by Oct. 1. 

First phase, for which a final report 
will be due Dec. 14, calls for develop- 
ment of major launch facilities require- 
ments and concepts for the most promis- 
ing Nova configurations which are now 
under study by General Dynamics/ 
Astronautics and Martin Marietta. The 
facilities study contractor is required to 
identify such critical areas as operational 
requirements, cost, reliability and avail- 
ability which could influence selection 
of the final Nova vehicle configuration. 
Capacity Requirements 

General Dynamics and Martin 
studies, to be completed in early De- 
cember, will define the Nova vehicle, 
which has new minimum capacity re- 
quirements of 200,000 lb. on an escape 
trajectory and 500,000 lb. in earth orbit. 
The two companies are not restricted in 
their studies to F-l and M-l engines, 
which had been the major Nova power- 
plant candidates. 

Although the vehicle study work 
statement says the Nova configuration 
will be generally based on the present 
state-of-the-art in F-l and M-l engines, 
it does not eliminate consideration of 
solid propellant boosters and nuclear 
upper stages. 

A booster stage consisting of 12 F-l 
engines can orbit 500,000 lb., but the 
National Aeronautics and Space Ad- 
ministration would like to have a vehicle 
with a capability' closer to 1 million lb. 

Phase 2 facilities study will come 
after the completion of the vehicle 
study and selection of the Nova con- 
figuration. Second phase study calls for 
preliminary design layout and establish- 
ment of the optimum launch facilities 
concept. 

Final report on this studv will be 
due May 16, 1963. 

Close Liaison 

Winner of the facilities study con- 
tract will be required to work closely 
with General Dynamics/ Astronautics 
and Martin because for each candidate’s 
Nova configuration concept, a definition 
must be prepared during Phase 1 for 
launch facilities, including layouts, cost 
estimates, safety and environmental pro- 
visions, general operational plans and 
an evaluation of reliability’ and avail- 
ability of the major concept elements. 

Phase 2 study will go into detail on 
the facility for the concept selected, and 


will include incremental funding and 
construction times. 

Guidelines for the facilities study in- 
clude: 

• Launch from the Atlantic Missile 
Range, on a 90-dcg. azimuth. 

• Buildings able to withstand 125 mph. 

• Optimizing of vehicle handling, erec- 
tion, assembly and checkout, hold- 
down, hurricane protection for the ve- 
hicle. high-pressure gas and propellant 
systems, electrical power supply and dis- 
tribution. vehicle checkout and launch 
control, crew ingress and egress and 
safety. 

• Use of one launch control center, 
with the number of pads based on a 
launch rate to. be established. 

• Consideration for jet exhaust dis- 

• Evaluation of such operational con- 
cepts as fixed assemby on the pad, or 
vertical assembly and checkout off-pad; 
horizontal or vertical booster transport, 
and waterborne and land access to the 
launch site for booster, upper stages, 
propellants and vehicle components. 

NASA’s Launch Operations Center 
at Cape Canaveral is managing the 
Study in conjunction with the agency’s 
Marshall Space Flight Center. 
Facilities Planning 

Although the Nova vehicle project 
has been deferred two years because of 
the decision to use the lunar orbit 
rendezvous technique for the Apollo 
manned lunar landing mission (AW 
Sept. 3, p. 26), detailed facilities plan- 
ning and vehicle hardware construction 
must begin within a year for a first 
vehicle launch by 1968. It is estimated 
that five years will be required to de- 
velop Nova, and at least two years to 
build the facilities from which it will be 
launched. 

Companies which have obtained bid 
proposal requests for the facilities study 
are Aerojet; American Machine and 
Foundry; Bechtel; Beech; Boeing; B&K 
Instrument Co.; Brown Engineering; 
Cal-Val Research and Development; 
Chrysler; Consolidated Western Steel; 
Dames & Moore; Daniel Mann, John- 
son & Mendenhall; Douglas; Ford; 
General Dynamics; General Electric; 
Jackson & Moreland; Kaiser Engineer- 
ing; Lockheed; N. W. Kellogg; Martin 
Marietta; Maurice Connell & Asso- 
ciates; National Engineering Science 
Co.; North American; Northrop; Ralph 
M. Parsons; Rust Engineering; Roberts 
& Schafer; Sieglcr; Sperry' Gyroscope: 
Vitro Engineering and Westinghouse 
Electric. 
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38-Man Space Station Believed Feasible 


By Edward H. Kolcum 

Washington— Long-lived 1 50-ft.-dia. 
space station able to sustain up to 38 
crewmen is technically feasible and can 
be launched by the mid-1960s, accord- 
ing to the conclusions of joint studies 
conducted by industry and National 
Aeronautics and Space Administration’s 
Langley Research Center. 

Detailed analyses of 30 general de- 
signs and concepts during the past six 
months by North American Aviation, 
and studies by Langley for more than 
two years, have resulted in the selection 
for further study of a 171.000-lb. wheel- 
shaped structure consisting of a central 
hub, three spokes and 12 cylindrical 
modules (see picture). 

Use of alternating rigid and fabric 
modules will permit compact packaging 
for launch as a Saturn C-5 payload and 
automatic erection in space, eliminat- 
ing the requirement for multiple 
launches and orbital assembly. 

Conclusion that the system is tech- 
nically feasible and identification of a 
number of critical problem areas which 
still exist were revealed last week in 
NASA Technical Note D-l 504. The 
note is a compilation of 1 1 papers writ- 
ten by the Langley staff which had been 
earlier presented to Langley, Marshall 


Space Flight and Manned Spacecraft 
Center representatives. 

Although NASA does not have aii 
approved manned space station pro- 
gram, Administrator James E. Webb 
said a year ago that a 10-12 man space 
station could be the logical follow-on 
to the Apollo program (AW Sept. IS. 
1961. p. 30). 

Because of its obvious value in space 
flight training and as a laboratory for 
qualifying space systems, along with the 
increased military activity regarding 
multi-manned spacecraft, the space sta- 
tion project may not await the comple- 
tion of Project Apollo. 

Langley’s report looks on the space 
station primarily as a means of learning 
to live in space, where zero-gravity and 
variable gravity experiments can be per- 
forated. closed life support systems 
qualified and rendezvous techniques 
and svstems developed. 

When Langley began a general 
manned space station research program, 
guidelines were estabished which have 
governed the studies in-housc and bv 
industry. Among key requirements are 
that the station sustain man without a 
pressure suit and have a regenerative life 
support system; a zero to lg variable 
gravity; unitized structure and auto- 
matic deployment; natural and artificial 


stability; rendezvous, dock and abort 
capability: variable demand power gen- 
eration; compatibility for an external 
environment, and a 1-5 year lifetime. 

The NASA-NAA configuration en- 
visages use of the Apollo command 
module as a ferry, because on a short 

passengers. Docking facilities for seven 
ferry vehicles are located on the hub, 
but the number of docking stations 
would depend on the number selected 
for the crew. 

Feasibility study called for life sup- 
port provisions for as mam as 38 crew- 
men. but North American sees the 
normal crew totaling 21 men (AW Apr. 
ULP. 75). 

These are highlights of the system's 
problem areas identified so far: 

• Temperature balance will require a 
radiator and cooling system, and some 
insulation is desirable. Outer micromc- 
tcoroid bumper will be required. 

• Structural design will be dictated by 
the protection required from microme- 
teoroids. The most attractive design 
appears to be a double wall with a 
foam filler. 

• Materials and techniques to fabricate 
the space station will be determined by 
loads imposed by launch, erection, in- 
ternal pressure, docking and cargo shift; 
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requirements for minimum gas leak- 
age, nontoxicity, no unpleasant odors 
and self-sealing capability; ability to 
survive in a space environment with 
temperature varying from — 50F to 
150F, vacuum of 10'* mm. Hg, electro- 
magnetic and particle radiation and 
micrometeoroids: survivability in pre- 
launch and launch environments of 
100% humidity, sand and fungus, salt 
atmosphere and extended storage, and 
repeated folding and inflation. 

• Power systems would be required to 
produce an average load of 11 lew. 
with a peak requirement of 20 kw. 
North American proposed a solar cell 
system using nickel cadmium storage 
batteries. Complete system, including 
seven solar cells with an area of 2,325 
sq. ft., would weigh about 6,500 lb. 

• Dynamics and control, which are 
fundamentally the same problems of 
the dynamics of anv spinning body. 
Disturbances such as out-of-plane crew 
movements and docking torques can 
be reduced by use of a wobble damper 
or a pulse jet stability system. 

• Crew performance in a rotating space- 
craft was determined by subjecting 29 
test subjects to 3-hr. tests, with no ill 
effects indicated at 10 rpm. 

• Ferry operations include problems in 
launch window, abort, approach, dock- 
ing, orbit keeping, leakage, emergency 
operations and return. Type of ascent 
determines the length of the launch 
window for a rendezvous between the 
ferry' and space station. Direct ballistic 
ascent has only a 2-min. window, which 
extends to 9 min. with a winged direct 
ascent. Window increases to 4.5 hr. 
with a parking orbit. 

The NASA report also considers 
problems associated with life support 
systems and structural dynamics com- 
patibility of the space station payload 
with the C-5 launch vehicle. 

The 150-ft.-dia. configuration with 
its associated systems now under study 
has a weight breakdown of 75,000 lb. 
for the space station structure, 64,000 


lb. for on-board equipment. 10,000 lb. 
for the interstage structure and 22,000 
lb. for the personnel transport. 

Concluding paper in the NASA re- 
port is by three Langley test pilots who 
underwent a seven-day simulated lunar 
mission in a Martin Co. simulator. 
Conclusions are that a 26-hr. duty 
cycle, including two four-hour sleep 
periods, is suitable for a three-man 
crew. The crew reported no deteriora- 
tion of performance or physical condi- 
tion after the extended mission. 

Correction Assures 
Mariner 2 Success 

Mariner 2 spacecraft will pass within 
9,000 mi. of the planet Venus at 12:45 
p.m. EST Dec. 14 following a successful 
midcourse correction maneuver con- 
ducted Tuesday, Sept. 4. Mariner 2 
was launched Aug. 27. 

Originally scheduled Sept. 3 (AW 
Sept. 3, p. 18), the correction maneuver 
was postponed a day because it was er- 
roneously believed the spacecraft an- 
tenna had locked on the moon instead 
of the earth. Command transmissions 
from Jet Propulsion Laboratory’s Gold- 
stone antenna began at 6:30 p.m. with 
the order to roll 9.33 deg. 

Five minutes later, the command was 
given for the spacecraft to pitch 1 39.83 
deg. Command to bum the midcourse 
motor for 29 sec. was given 4S min. 
later. Each command took 2 min. to 
transmit and confirm receipt. Com- 
mands were stored in the central com- 
puter and sequencer, and executions be- 
gan at 8:49 p.m. for roll, which lasted 
51 sec.; 9:01 for pitch, which took 13 
min. 15 sec., and 9:23 for motor bum. 

Spacecraft will continue in the pres- 
ent cruise condition until 10 hr. before 
the Venus encounter, when planetary 
experiments will be activated. 

One surprise of the mission has been 
the low incidence of micrometeoroid 
impacts. 


U. S. Reveals Soviet 
Failures in Policy Shift 

Washington-In a departure from 
policy, U.S. last week disclosed total 
failure in five of six attempts by Soviet 
Russia in the past two years to fly 
payloads to Venus and Mars in missions 
similar to the highly-successful U.S. 
Mariner 2 flight (see story col. 2). 
The disclosure was the first departure in 
what has been standard U. S. practice 
of not revealing Soviet space failures, 
which the Russians themselves do not 
announce, even though U.S. has pre- 
cise information on most USSR mis- 
sile and space launchings. 

Soviet attempts at Venus flyby mis- 
sions during the current period of op- 
portunity, which ends Sept. 13, failed 
Aug. 21 and Sept. 1 when payloads 
which had been placed into earth orbits 
broke apart before they were injected 
into escape trajectories. 

National Aeronautics and Space Ad- 
ministration Administrator James E. 
Webb, in a letter Sept. 5 to chairman 
of the Senate and House space com- 
mittees, revealed that Soviet Mars flyby 
attempts failed on Oct. 10 and 14, 
1960, and other Venus flvby missions 
failed on Feb. 4 and 12,' 1961. The 
Feb. 4 shot was called a success by 
USSR, and named Sputnik 7. Failure 
in the power supply resulted in cessa- 
tion of transmissions after 4.5 million 
miles. Russia said the probe passed 
within 62,500 mi. of Venus. The 
Soviets officially denied any failures. 

NASA does not have tracking equip- 
ment capable of assessing Soviet fail- 
ures, and Webb said in his letter that 
he obtained his information from “ap- 
propriate agencies of this government," 
presumably Defense Department and 
Central Intelligence Agency. NASA 
has been tacitly designated the Ken- 
nedy Administration spokesman for 
Soviet space activities, even though 
other agencies do tracking and track- 
ing analyses and attempt to keep a tight 
secrecy clamp on their capabilities. 

The letter from Webb to Sen. 
Robert S. Kerr (D.-Okla.) and Rep. 
George P. Miller (D.-Calif.) was 
prompted by these space committee 
chairmen who feel that Soviet failures 
should be made known to them and 
to the American public. In their letter 
requesting the information on Soviet 
failures, the congressmen say “a shadow 
is thrown over the entire (Soviet) space 
effort through the refusal to admit to 
failures." 

Aug. 25 Soviet failure is designated 
Alpha Pi 1 through 8-payload broke 
into eight pieces. Pieces 1, 2, and 3 
and 5 had re-entered by Sept. 5, and 
4 and 6 were not expected to remain 
in orbit beyond last weekend. Sept. 1 
launch was designated Alpha Rho. 
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Over-all Air Force Space Effort 
Grouped Under Single Command 


Washington— Air Force lias moved to 
place all space projects and functions 
under one deputy chief of staff at USAF 
headquarters. Lt. Gen. James Fergu- 
son. who has assumed the title of 
Deputy Chief of Staff for Research and 
Development, now has sole monitoring 
cognizance of the Air Force space effort. 

lire shift, effective Sept. 1. involved 
changing the names and functions of 
several directorates, and the transfer to 
Cen. Ferguson of about 10% of the 
personnel and offices formerly under 
Deputy Chief of Staff for Systems and 
Logistics Lt. Gen. Thomas P. Gerrity. 

The space projects and functions 
which have been transferred are the 
Midas infrared ballistic missile detec- 
tion satellite; Titan 3 all-purpose space 
booster: large solid propellant boosters: 
Dvna-Soar boost-glide orbital vehicle; 
Discoverer polar orbit satellite: West 
Ford communication necdles-in-orbit 
project; Spadats space detection system: 
space systems staff office, which is re- 
sponsible for liaison within the De- 
fense Department and other agencies: 
and technical facilities. 

Two non-space projects were also 
shifted. They arc the XC-142 tri-sen- 
ice vertical takeoff and landing aircraft 
project and the ASG-18/GAR-9 air-to- 
air missile project. 

The reorganization leaves two proj- 
ects under Gerrity which are still in the 
program definition phase. They arc the 
RS-70 Mach 3 reconnaissance-strike air- 


Ruriiation Belt Intensified 

Washington— U. S. high-altitude nu- 
clear detonation on July 9 produced a 
"substantial increase" in the intensity of 

which may persist for “many years." the 
Atomic Energy Commission and the De- 
fense Department have jointly disclosed. 

This is in addition to the artificial 
lower-altitude radiation belt first reported 
which is decaying in intensity- by about 
10% per week and should largely dis- 
appear by the end of the year (AW Aug. 
27. p. 32). New finding is based on data 
obtained from Tclstar radiation sensors. 

The intensification of the natural Van 
Allen radiation, which the joint AEC- 
DOD announcement admits was "greater 
than anticipated," will pose problems for 
solar cells used in earth satellites, re- 
quiring the use of improved, heavier pro- 
tective covering to minimize radiation 
damage. Telstar communication satellite, 
which used sapphire covers instead of the 

been relatively unaffected. 


craft and the mobile medium-range 
ballistic missile. All other missile and 
aircraft programs under systems and 
logistics are in the advanced develop- 
ment or production phases. 

As now organized, the offices of the 
deputy chief of staff for research and 
development more closclv parallel the 
organization of the Director of Defense 
Research and Engineering. 

These are the new offices which have 
been formed under the Deputy Chief 
of Staff for Research and Development: 

• Assistant for Nuclear Energy. 

• Directorate of Advanced Engineering. 
This will be composed of some func- 
tions formerly under the Directorate of 
Advanced Technology and others from 
the assistant chief of staff for systems 
and logistics (systems) and the Direc- 
torate of Systems Acquisition under the 
deputy chief of staff for systems and 

• Directorate of Science and Technol- 
ogy- 

• Directorate of Development Planning. 
This will include functions of the direc- 
torate for foreign developments, which 
lias been abolished. 

The office of the assistant for research 
programing has been abolished and its 
functions transferred to the assistant 
for materiel programing under the dep- 
uty chief of staff for systems and logis- 


News Digest 


National Aeronautics and Space Ad- 
ministration's Fiscal 1963 funding will 
be decided within the next few days in 
a conference between representatives of 
the House and Senate appropriations 
committees (AW Sept. 3. p. 27). The 
Senate Aug. 30 approved S3.704.115.- 
000 for the space agency compared with 
the S 3,644.1 15.000 voted earlier by 
the House and the S3.787.276.000 re- 
quested by the Kennedy Administra- 


U. S. aircraft will continue to patrol 
international waters near Soviet Russia, 
taking precautions to avoid the kind of 
violation of Soviet territory that Russia 
claims a Lockheed U-2 made on Aug. 
30, U. S. officials said last week. Russia 
charged that the aircraft entered its 
territory 40 mi. east of the city of 
Yuzhno-Sakhalinsk on the island of 
Sakhalin and flew over the territory- for 
nine minutes. Recalling the U-2 inci- 
dent of May. 1960. Russia said it would 
be compelled to take “appropriate retal- 


Lunar Supply Studies 

tracts for National Aeronautics and 
Space Administration's lunar supply sys- 
tem (AW Aug. 13. p. 30) have been 
awarded to Space Technology Laborato- 
ries. Northrop Corp. and Grumman Air- 
craft Fuiginccring Corp. 

STL will receive SI 50.000 to study a 

9.000- lb. spacecraft bus adaptable to the 

90.000 lb. adaptable ’to the Saturn C-5. 
Northrop and Grumman, each to receive 
S75.000, will study and conduct opera- 
tional analvses on l,5()0-ll>. single pur- 
pose payloads for the C-l bus. and 

20.000- lb. combined payloads for the 
larger spacecraft. 

Meanwhile, nine companies submitted 
proposals for the two-man lunar excur- 
sion module (AW July 30. p. 25). for 
which a hardware contract will be 
awarded in about six weeks. Bidders 
were Boeing. Douglas. General Dynaiti. 

Lockheed, Martin. Northrop, Republic. 


latory measures, including rendering 
harmless war bases used against the 
Soviet Union” if "such provocations arc 
repeated." The U.S. replied that "se- 
vere winds" and a "navigational error 
under extremely difficult flying condi- 
tions" may have caused a USAI' U-2 on 
a night patrol to fly over Sakhalin “un- 
intentionally." The U.S. reaffirmed its 
policy against flights over Russia and 
said "precautions intended to prevent 
such incidents arc under review." 

U. S.-Italian cooperative space pro- 
gram. calling for launch of a Scout- 
boosted equatorial satellite from Italv 
in 1964. was formalized Sept. 5 by 
Vice President Johnson and Foreign 
Minister Attillio Piccioni. 


Satellite Communications 

Satellite tracking and communications 
subsystem and flight test program will be 
initiated soon by Air Force's Space Sys- 
tems Division. First part of the program 
which is expected to make available 

and controlling a multiplicity of military 
sntcllitcs like Samos and Midas in orbit 
will involve fabrication of several sets of 
spuccboruc communications equipment 
and a complete ground station. 

While the initial procurement will be 
relatively small, the program for which 
Aerospace Corp. has technical responsi- 
bility ultimately may run well beyond 

Proposal requests for the first portion 
of the procurement arc expected to be 
distributed sometime this fall. 
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AIR TRANSPORT 


Pricing Looms as Key Question for IATA 


Infringement of rate standards heads discussion list; 

Hildred suggests methods of reducing capital costs. 

By L. L. Doty 

Dublin— International Air Transport Assn.’s 18th Annual General Meeting 
opened here today in an atmosphere of optimism over traffic growth prospects 
during the next year but with strong doubts that the industry had found the 
proper pricing formula to ensme continuance of that growth. 

More than 200 top-level airline officials met here at the Library of the 
Royal Dublin Society during the airline industry’s annual period of tnice— a 
four-day respite from the bitter competitive struggles of the previous year. 
Jeremiah F. Dempsey, general manager of Aer Lingus— host to the airlines— 


presided over today’s plenary session as 

Feature of today’s meeting was a call 
for a temporary moratorium on the pur- 
chase of new aircraft by international 
carriers as a mean* of curtailing rising 
expenses by Sir William Hildred, dircc- 
tor-gcncralof IATA. In his opening ad- 
dress. Hildred urged the industry to take 
a "long second thought about further 
equipment purchases, at least for the 

The plea, following as it did Great 
Britain's first public display of two new 
jet transports at Famborough (see p. 
26), will undoubtedly anger aircraft 
manufacturers, particularly in view of 
the fact that manufacturers' represen- 
tatives have been banned from IATA’s 
annual general meetings for the past two 

Other measures proposed by Hildred 
as precautionary moves against financial 

• Resist temptations to add new service 
routes in instances where evidence of 
inadequate demand exists. 

• Introduce a determined effort to de- 
velop new traffic, "rather than merely 
intercepting existing loads, when enter- 
ing any established routes.” 

• Economize on everything but safety. 

Hildred was not quite as outspoken 

in his objections to the development of 
a supersonic transport as he has been 
at past meetings, but he did question 
the wisdom of investing large sums of 
money in the project which might be 
used to greater advantage elsewhere. 

In this connection, he voiced the 
sentiments of Sir Aubrey Burke, chair- 
man of de Havilland Aircraft, who pro- 
posed last week at Famborough that 
all-weather landing systems and greater 
concentration on safety and reliability 
should take precedence over investments 
in a supersonic transport program. Re- 
tiring IATA president and chairman of 
Qantas Airlines of Australia. Sir Hud- 


18th president of IATA. 


son Fysli. however, took sharp excep- 
tion to this stand. 

Admitting that the safety and reliabil- 
ity factors were vital to the industry. 
Fvsh challenged Burke’s proposal that 
the British French supersonic transport 
project be deferred. He said: "No one 
wants to hurry the introduction of the 
supersonic airliner but absolutely and 
inevitably it will come. The only ques- 
tion is— who will build it? Are Great 
Britain and Europe going to leave it to 
the U. S. and Russia? Now is the time 
for decision ... so often have we seen 
how great is the penalty of being too 
late in developing a new type.” 

Controversial issues this year appear 
to be few with the problem of under- 
the-table discounts on passenger fares, 
particularly in the North Atlantic area, 
ranking foremost. Pan American World 
Airways, with the backing of TWA, is 
certain to call for more stringent policing 
and tougher enforcement of IATA rate 
standards as a means of arresting fare 
violations in the future. 

At last year’s meeting in Sydney, dele- 
gates were warned that, unless unlawful 
rate and tariff practices were sharply 
curtailed, governmental interference in 
IATA enforcement policies could be 
expected (AW Oct. 30, p. 34). In a 
letter to Pan American from Civil Aero- 
nautics Board Chairman Alan S. Boyd, 
circulated during the Sydney meeting, 
foreign flag carriers were specifically 
charged with violating IATA rate poli- 

Although enforcement procedures 
were tightened under resolutions 
adopted in Sydney, improvement has 
been slight and the problem is still 
considered severe by a number of car- 
rier presidents here. Hildred had this 
reason to give for the failure to curb traf- 
fic breaches: 


“Enforcement action can only scratch 
the surface ... our staff of two dozen 
enforcement officers must try to cover 
a whole world network, with its half 
million miles of routes, thousands of 
selling points, thousands of local rep- 
resentatives keen to sell, and thousands 
of agents. They have a tremendous 
and distasteful task.” 

Basic fare structures and a renewed 
drive for lower fares will preoccupy dele- 
gates in corridor discussions but the gen- 
eral topic of rates and fares is not likely 
to be raised on the floor of any of the 
closed-sessions as a means of setting a 
pattern for the IATA traffic conferences 
to follow. 

The conferences begin Sept. 24 in 
Chandler, Ariz. 

On the other hand, newly adopted 
group fares on the North Atlantic, 
which were approved only after a scries 
of mail votes resolved sharp airline dif- 
ferences (AW Feb. 12. p. 38), will un- 
doubtedly loom as a major subject in 
the closed sessions of the meeting. 
High cargo break points in freight rating 
will also draw the attention of delegates. 

Here is what Hildred had to say to- 
day on the new experimental group 
fares and cargo rates: 

“These devices appear to have in- 
creased our loads, but I would like to 
be more certain than I am that they 
have actually increased net revenues in 
proper proportion. Group fares can be 
unduly diversionary from normal traffic; 
and high cargo break points can do 
wonders for loads at the expense of bal- 
ance sheets ... I hope that the [traf- 
fic) conferences will ponder carefully 
whether we have achieved the right 
prescription.” 

IATA carriers are still widely divided 
over whether fares should be lowered 
generally, a fact that, in recent years, has 
prevented delegates to the traffic con- 
ferences from returning to their head- 
quarters with any agreements in hand. 
Proponents of retaining the present fare 
structure, at least until operating costs 
of jet transports have leveled off, are 
adamant in their stand. 

On the other hand, supporters of 
fare reductions are less confident over 
their position because of a certain 
amount of ambivalence: they want a 
fare cut as a means of opening new 
markets but they are hesitant over risk- 
ing any move that might take a big slice 
out of gross revenues. 

Balloting for open positions on the 
IATA central executive committee is 
to start Thursday of this week at the 
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World Air Transport Growth-1948-1961 

L 

1948 | 1949 1950 1951 1952 | 1953 

1954 


Traffic increase 

25.0 | 17.8 13.2 1 13.2 
17.5 17.7 19.5 21.8 
55.3 55.0 j 58.2 62.6 

17.4 14.4 

13.6 12.4 

60.7 59.6 

12.7 

59.0 

16.8 14.7 16.2 7.5 12.0 16.0 16.4 

17.0 15.1 1 12.6 4.4 : 14.5' 12.3 8.8 

59.0 59.3 57.4 1 55.8 j 57.0 55.2 51.6 

Capacity increase 
Traffic increase 
Load factor 

17.2 I 17.7 15.0 | 17.4 
10.5 14.3 1 16. 7 25.0 
62.4 ! 59.7 60.5 64.0 

18.5 17.2 

14.3 15.0 

63.4 62.0 

13.0 

60.7 

15.1 14.1 j 17.7 j 9.0 11.7 1 14.2 14.1 
17.3 16.4 14.1 4.9 ' 14.l| 12.4 7.3 

62.2 62.7 61.2 58.6 60.1 I 59.0 55.1 

i ! 


ALL TRAFFIC figures arc given in ton kilometers: passenger traffic figures arc in scat kilometers and passenger kilometers. 


Shelburne Hotel, where, after today, re- 
maining sessions of the meeting will 
take place. Since the number of nomi- 
nations for committee posts far exceeds 
the number of openings for the first 
time in IATA history, some political 
campaigning during the next few days is 
anticipated. 

A secret ballot was held at last year’s 
meeting in Svdnev for the first time 
(AW Nov. 20; p. 36) when Richard M. 
Jackson, president of Seaboard World 
Airlines, led a group of dissident air- 
lines in a drive for stronger small-carrier 
representation on the executive com- 
mittee. The move failed by a wide mar- 
gin. 

However, Jackson is expected to 
launch a similar action this year in 
hopes of mustering a sufficient number 
of votes to overcome objections to a 
currently high proportion of U. S. car- 
riers on the executive committee in 
relation to representation of airlines of 
other nations. Jackson's charges that 
IATA is dominated bv a few major 
carriers is countered by Pan Am and 
British Overseas Airways Corp. who 
point to the fact that small carriers now- 
are represented by a majority on the 
committee. 

Principal reasons behind the optim- 
ism over the future here is the 16.7® 
increase in passenger traffic during 1961 
on international operations compared 
with a 2.9% increase in domestic traf- 
fic of the world's airlines, according to 
statistics of the International Civil Avia- 
tion Organization. 

The rise hi international passenger 
traffic, which is substantially less than 
the 22® increase recorded in I960, and 
a decline, in 1961. of 6 percentage 
points in load factors to a dangcrouslv 
low level of 52.9® arc not encourag- 
ing signs. However, traffic growth so far 
this year, coupled with strong indica- 
tions that capacity is reaching a level- 
ing-off point, suggests that normal traf- 


fic growth patterns may have been 
restored this year. 

In his report on the state of the in- 
dustry. Hildred noted that over-all traf- 
fic increase of the entire IATA mem- 
bership— in both the domestic and 
international categories- was 8.8® for 
the year, lie said that this is a decline 
in the growth level of 12.3% recorded 
in 1960 and the 14.5% in 1959. He 

"For the vear as a whole and the air- 
lines as a whole, then, the rate of growth 

the last 1 5 vears. with the exception of 
1958: and the load factors hit the low- 
est levels of the whole post-war period." 

Hildred said that domestic traffic con- 
tinues to dominate the world statistics 

the large volume of traffic handled do- 
mcsticnllv by U.S. carriers, traffic re- 
sults within the U. S. have a far-reach- 
ing statistical effect on world figures. 
A U.S. recession in 1961, strikes and 
"other factors,” he said, arc reflected in 
the traffic results of the entire inter- 
national and domestic industry-. 

Hildred showed strong concern over 
the increase in capacity, particularly in 
the North Atlantic, and pointed to the 
37® increase in seating capacity in that 
area in 1961 compared with a 12.8® 
increase in revenue passenger miles. He 
added that a large portion of North 
Atlantic traffic flew on charter flights so 
that the actual increase in passenger 
traffic on scheduled operations was onlv 
9®.. 

Hildred reported preliminarv finan- 
cial estimates of ICAO for 1961. He 
said that total operating revenues for the 
world airlines has been set at S5.8 bil- 
lion and operating expenses at S5.9 bil- 
lion to result in an operating loss of 
S140 million. Revised statistics of 
ICAO show an operating profit for the 
industry in I960 of S70 million, a 
1.3® increase over the previous year. 


Hildred stressed that these figures are 
not entirely realistic since they refer 
only to operating results and do not re- 
flect the net position after such items as 
interest, retirement of property and 
equipment, and income taxes have been 
taken into account. He added: 

"But. even though the 1961 loss per- 
centage of 2.4 is only a rough measure 
and is still subject to revision, the fact 
remains that the industry as a whole has 
gone into the red on its operating ac- 
counts for the fourth time in ten years, 
and that the percentage of loss in 1961 

194S." rC1 Cr ' an 3 3n> 

And. then, in a statement aimed at 
tariff violations, lie said. “. . . if all the 
airlines had. without exception, received 
the amount of cash shown on the face 
of the tickets and waybills they issued, 
after the payment of normal commis- 
sions. instead of what they did take 
in. the operating result would have been 
considerably better." 

Hildred called for action in com- 
bating growing user charges being im- 
posed on airlines throughout the world 
(see p. 1141. lie said that latest esti- 
mates indicate that the airlines, in 1961. 
paid some S20 million in user charges, 
over and above an estimated S20 mil- 
lion spent in providing other ground 
facilities plus 825 million on amortiza- 

ponents of navigation facilities and serv- 

On the subject of capacity. Hildred 
expressed concern over the cost of rais- 
ing capital to acquire and maintain the 
increased capacity. He said it is no 
longer an easy problem to tailor scat 
capacity to demand and added that, 
when some degree of excess capacity is 
inescapable, pressures of capital costs on 
revenues can have a magnified effect. 

lie said that when the capital base 
of the railway s became ponderous, and 
when traffic declined, fares were raised 
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Caravelle Horizon Makes First Flight 

Canvetle Horizon. 10-A powered by General Electric CJ805-23C aft fan engines, nude its first flight recently. Horizon airframe differs 
from other Caravelle configurations in that the wing section has been extended near the wing roots by means of a sw-cpt-back glove on the 
leading edge. Fuselage is three feet longer and permits normal layout of 89 tourist-class passengers. Windows have been relocated -i-in. 
higher than on earlier Caravcllcs. Slid claims that installation of double-slotted flaps on the Horizon, used in conjunction with auto- 
marie spoilers, permits the aircraft to utilize only 5.000 ft. of runway. Another Caravelle version, powered by Pratt &* Whitney JT8D-1 
turbofans. is designated 10-B. No orders have been placed for cither but iutcrest has been expressed by National. KI.M and Air France. 


and many rail carriers were forced to 
default their obligations because of a 
reduced market. 

Mildred echoed the general optimism 
prevalent here today when he noted 
that the rate of increase in productive 
capacity is beginning to taper off. Rate 
of increase, he said, was less in 1961 
than in 1960 and, since one-third fewer 
jets will be delivered this year than 
were added to carriers’ fleets last year, 
the rate should drop in 1962. 

He anticipated that a relatively stable 
capaeitv position will be reached bv 
1965. 

Mildred forecast a continuing growth 
in the demand for all types of air serv- 
ices throughout the world, lie stated 
that growth in international traffic had 
not been as "laggard" as originally an- 
ticipated and added that there is still 
twice as much potential traffic in the air 
transport market than has been taken 

Me was not as vehement in his call 
for lower fares as he has been at previ- 
ous annual general meetings but lie did 
claim that the principle of low fares is 
more vital than it has been in the past. 
Me said considerations of pricing were 
now dominating industry thinking. 


British May Cancel V/STOL Transport 

Fiimborough— Decision on whether to go ahead with OR-351. the Royal Air Force 

when Minister of Defense Peter Thomeveroft returns from his talks with U. S. 
Defense Secretary Robert McNamara this week in Washington. 

Project is highly charged with politics, since survival of Short Brothers and Har- 
land and Glostcr Whitworth Aircraft may hinge on the decision. Short Brothers has 
submitted an STOL version of its four-turboprop Belfast freighter, and Glostcr 
Whitworth has designed the AW-681 around four Bristol-Siddeicv BS.100 vectored 
thrust engines. 

Other competitors are the Bristol 208, also using four BS.lOOs. and the BAC-222 
—the Lockheed BLC-130 boundary layer control transport built under license by 
British Aircraft Corp. 

Speculation here is that Thomeveroft may scrub the program to divert the SI 80 
million initial development costs to other programs, such as the TSR.2 strike 
reconnaissance fighter, or switch to the BAC-222 in which development funds have 
already been spent by the U. S. If the latter course was adopted. Short Brothers 
probably would get part of the work on subcontract. 

The present government is believed to be leaning in favor of the Lockheed model, 
which would be built by BAC under license to Lockheed, because substantial savings 
in research and development could be effected. With the national elections onlv 18 
months away, the government wants a soft budget and wants to expend funds in 
areas that have a direct effect and appeal on constituents. 

In addition. England is not anxious to commit itself to costly defense projects at 
this time. If the nation joins the Common Market, it will he required to reduce 
defense expenditures per capita to a level close to par with European members of the 
economic community— a level now substantially lower than England's. 

Meanwhile, the RAF feels that there is an urgency’ about instituting the two-vear- 
old project. 


AVIATION WEEK 


TECHNOLOGY, September 10, 


EAL Anticipates Increase in Engineers 

New York— Eastern Air Lines officials say that yvhen training is completed for 
pilots now undergoing transition for pilot-engineer duty, the carrier will have approxi- 
mately 100 more engineers than it did before the June 25 flight engineers strike. 

Eastern said the current trainee force, plus pilot-engineers already serving on jets, 
will bring the total number of engineers to approximately 700. This number will 
consist of 100 regular flight engineers who returned to work voluntarily, 150 senior 
jet pilots who have already completed engineer training and 450 other pilots, 
including those furloughed who chose to take engineer training after Eastern 
grounded its Martin 404 twin-engine fleet. 

Eastern said that former flight engineers who did not respond to the company’s 
return-to-work offer had been notified that they are no longer in Eastern's employ. 

Indications were lust week that Eastern's program to streamline its over-all opera- 
tion during recovery from the strike would extend up to high management levels. 
One key figure already departed is William L. Morrisette. vice president of sales, 
who resigned Sept. 1. Other changes were expected to be announced following a 
meeting of Eastern's board of directors Friday. 

Eastern also yvas favored in two court actions brought by the Flight Engineers 
International Assn, in an effort to block the strike recovery. Judge Richard H. Lcvct. 
of U. S. District Court for the Southern District of New York, denied the FEIA 
a preliminary injunction that would prevent Eastern and the Air Line Pilots Assn, 
from executing ail agreement for the training of pilots to replace flight engineers. 

In a similar action, the U. S. Court of Appeals. Second Circuit, in New York 
affirmed an earlier court decision that Eastern acted within its rights when it 
initiated action to replace engineers with pilots. 


Senate Seeks lo Extend Subsidy 
To Additional Helicopter Airlines 


Washington— Mouse and Senate con- 
ferees within the next few days will de- 
cide to what extent the federal govern- 
ment should subsidize helicopter lines 
in Fiscal 1963 (AW Sept. 3, p. 30). 

The final compromise will also pro- 
vide Civil Aeronautics Board with guide- 
lines for distributing such subsidies in 
the future. 

Senate conferees will press for an en- 
larged subsidy program to extend fed- 
eral aid to four rather than three heli- 
copter lines. Opponents of this approach 
feel such broadened aid will lead to 
putting all helicopter lines on subsidy 
eventually. 

The Senate appropriations committee 
recommended that CAB helicopter sub- 
sidies be limited to S5.850.000 in Fiscal 
1963 with no more than 25% of that 
amount allocable to anv one area. The 
Mouse approved S4.97 5.000 and did not 
limit its distribution by area. 

When the appropriations bill reached 
the Senate floor Aug. 31. Sen. Richard 
B. Russell (D.-Ga.) said he proposed the 
limitation adopted by the committee 
because he felt it was unfair to limit 
federal subsidies to those three helicop- 
ter lines already approved by CAB for 
such special aid: Chicago Helicopter 
Airways, Los Angeles Airways and New 
York Airways. 

Sen. Russell said that since 1954 
those lines have received S41.7 million 
in subsidies in what he called ''one of 
the longest experiments in human his- 


tory . . . Either this service ought to be 
expanded or it ought to be extinguished 
... It is difficult to justify any helicopter 
subsidy, but it is impossible to justify 
extending over 1 5 years a subsidy for a 
purely local service that has no rational 
relations to the national security or 
indeed the welfare of the people. We 
cannot justify confining it to these three 
great centers." 

But Robert L. Cummings. New York 
Airways president, wrote several Sena- 
tors that the Russell amendment would 
reduce the subsidies so severely that 
operations would have to be discon- 
tinued by both his and the Los Angeles 
line. He and the CAB said there would 
not be time in Fiscal 1963 to finish the 
work necessary to authorize subsidies to 
a fourth line anyway. 

The Senate adopted a compromise 
amendment which would still split the 
subsidy four ways, but would increase 
the over-all amount from S 5,8 50,000 to 
S10 million, thus leaving S7.5 million 
available for the three carriers already 
receiving subsidy. The Senate therefore 
goes to conference in a position to lower 
the total subsidy figure somewhat with- 
out bringing the amount for the three 
carriers below 55,850,000. 

The Senate rejected an amendment 
by Sen. William Proxmire (D.-Wis.) to 
eliminate helicopter subsidies altogether. 
He said people who ride helicopters 
should not be subsidized by the general 
taxpayers. 


FEIA Claims Photos 
Show Laxity by Pilots 

Washington— Flight Engineers In- 
ternational Assn, announced last week 
that it has submitted to the Federal 
Aviation Agency a series of photographs 
which the union claims show serious 
violations of air safetv procedures and 
regulations by several airline pilots dur- 
ing actual flights. 

FEIA produced the photographs in 
compliance with an FAA request which 
indicated that the pictures could be 
subpoenaed for examination if neces- 
sary. Photographs allegedly show air- 
line pilots asleep at the controls or 
reading periodicals. One picture shows 
a woman in a stewardess uniform at the 
controls. FAA requested names of car- 
riers involved, the dates and numbers 
of the flights and the position of the 
aircraft when the pictures were taken. 

The union said that it would supply 
this information for each picture. 

Ron Brown, president of FEIA said 
a second set of “more complete" photo- 
graphs involving “another airline" arc 
also in existence, but could not be pro- 
duced for FAA examination until the 
photographer agrees to their release. 

More than a year ago Aviation 
Week reported the alleged existence 
of such pictures (AW Jan. 16. 1961. 
p. 25), but the report was denied at 
that time by FEIA. 


Hughes’ Affidavit 

New York— Howard Hughes may make 
Ills long awaited court appearance Sept. 
24 in the Trans World Airlines anti-trust 
suit against him, but TWA lawyers are 
questioning the authenticity of a docu- 
ment in which Hughes purportedly 
agreed to the appearance. 

Hughes' attorney, Chester Davis, flew 
to California late last week to accept a 

the U. S. District Court here on the 
basis of an affidavit containing a pur- 
ported Hughes’ signature empowering 
Davis to do so. 

But TWA Attorney John Sonnctt 
then brought a document investigator 
before Judge Charles M. Metzncr, in 
the court here, and the investigator as- 
serted the signature was not that of 
Hughes, based on comparisons with 
documents ill TWA files. 

Hughes was given a week to reply to 
the signature allegation. Hughes' attor- 
neys said that Hughes, under a ruling of 
the court, was not required to appear 
while Hughes’ attorney’s continue to take 
depositions of witnesses in the case (AW 
May 7. p. 123). To that Judge Metzncr, 
expressing his interest in the appearance, 
suggested that the TWA attorney re- 
quest a suspension of the deposition tak- 
ing to facilitate the Hughes appearance. 
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U.S. Airline Assets and Liabilities-June 30, 1962 

(IN THOUSANDS Of DOLLARS) 
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Airline Revenues, Expenses — First Six Months, 1962 
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NORTH ATLANTIC SCHEDULED AND CHARTER TRAFFIC - 1961 
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North Atlantic Summer Load Factors Up 


New York— Business for the 18 sched- 
uled airlines flying the North Atlantic 
has been good this summer compared 
with the same period of 1961, with 
credit going to group fares and less- 
than-feared effects of last May's stock 
market slump. 

By mid-August, industry volumes for 
the three-month peak period of June, 
July and August had already exceeded 
the totals recorded for all three of those 
months in 1961. Almost all carriers 
flying between the United States, Can- 
ada and Europe reported load factors up 
substantially. 

IATA figures show that between June 
1 and Aug. 18. eastbound passenger 
volumes totaled 407,925, which was 
45,984 more than was reported from 
June through August last year. West- 
bound volumes were likewise ahead by 
mid-August, up 8,076 over the 351,049 


carried in the three months up to Aug. 
31, 1961. And this year’s big westbound 
movement of returning travelers was 

Industry load factor during the peak 
month of July rose only about 2 points 
to 57.4%, reflecting "the increase of 
35,389 available seats both ways across 
the Atlantic between June 1 and Aug, 
18 . 

July showed the most equal balance 
of load factors for the period, with 
55.6% westbound and 59.1% east- 
bound. This compares with June, which 
reflected the seasonal aspect of trans- 
atlantic travel more by its 70.2% east- 
bound load factor, 40.2% westbound. 

Individual carriers who did not in- 
crease capacity extensively enjoyed load 
factor growth beyond the industry aver- 
age. Sabcna Belgian World Airlines, for 
example, boosted its eastbound July load 


factor to 72.1 % compared with 57.8% 
in the same month last year. 

Although most carriers’ sales officials 
say they nave yet to fully analyze the 
effects of group fares on this summer's 
results, they agree generally that the 
lower fares for groups of 25 persons or 
more have generated new business. 

Alitalia estimates that from April 
through August, group fares accounted 
for 9% of its economy class business 
between the U.S. and Europe. KLM 
Royal Dutch Airlines figures the group 
fares accounted for part of its 15% in- 
crease in U. S. passenger sales between 
April and July. 

"The public did not seem fully aware 
of the advantages offered by the group 
fares until early summer,” a KLM 
spokesman said. "But our group book- 
ings began to pick up sharply in late 
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Officials of other carriers concur that 
the group fares are one of the lower-fa re 
plans that is proving a good means of 
filling otherwise empty seats, and that 
they will become a permanent part of 
the industry’s year-around fare structure. 

Although passenger volumes arc up 
significantlv, carriers arc not breaking 
records on" net revenues. Most of the 
traffic has been in the economy class, 
evidenced by June when eastbound load 
factors showed 75% of economy scats 
occupied, but only 38.4% of first-class 
accommodations filled. This ratio 
dropped further in July, when economy 
load factor was 63.6% while first class 
went down to 28.8%. And even though 
the group fares are helping to fill scats, 
carrier officials emphasize that this is 
supplemental revenue which won't help 
much unless accompanied by a sound 
base of regular fare traffic. 

British Overseas Airways Corp.. for 
example, reports passenger volumes up 
12%. but a spokesman said that revenue 
return had not been sufficient to make 
the gains hoped for this year. 

"While fares have gone down, costs 
have gone up.” the spokesman said. 
"This dilution has held back otir prog- 

BOAC is one of the carriers advocat- 
ing stronger cooperation among the 
North Atlantic airlines toward develop- 
ment of the over-all market, the princi- 
pal tools in such a program being more 
unified advertising and joint promo- 
tional efforts. 

The summer’s record has also relieved 
the over-all apprehension created by the 
stock market drop which came just as 
the season was getting under way. Sales 
officials feared a rash of ticket cancella- 
tions if the market did not make a 

"It obviously had some effect, al- 
though we’ll probably never know how 
much." one airline spokesman said. 
“But it came after most reservations 
were made, and apparently the majority 
of people went right on with their tours. 

“However.” lie continued, "I don’t 
like to think what might have hap- 
pened had the market drop occurred 
two or three weeks earlier.” 

One U. S. carrier official, while ad- 
mitting the beneficial effect of group 
fares, a sound economy and the mass of 
advertising spread via the press, radio 
and television, feels that 1962 was 
simply one of the "good years” in the 
cycle of transatlantic business. 

"We have a saying in our airline that 
every other year, the even numbered 
ones, arc European-travcl years." 

This pattern has held relatively true 
since World War 2 with the exception 
of 1959, he said, and 1959’s good show- 
ing was more a result of heavy charter 
business than anything else. 

This spokesman reminded Aviation 
Week that last year everyone's fnre- 
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New Shell hydrant refueling system 
can top off thirty aircraft at once— at 
more than 13,000 gallons a minute 


A radically new Jet Age airport design concept is making Los 
Angeles International one ot the most efficient major air termi- 
nals in the world. A special Shell hydrant refueling system 
helps make the concept work. Here’s how: 


A Los Angeles International, plan- 
ners have designed seven island- 
like passenger terminals called Satel- 
lites. Each is completely surrounded 
by aircraft parking area. 

Each “island" Satellite can handle 
ten jets at one time. Jets can go directly 
from runways to a Satellite, load, then 
taxi out with almost no unnecessary 
delays. Congestion in taxiing and 
parking areas is minimized. 

Five Satellites are operating now. A 
sixth is scheduled for 1964. A seventh 
will be built when traffic increases. 
How new Shell fueling system 
helps make Satellite plan work 
An important reason the Satellite idea 
works so well is Shell's new remote- 
controlled hydrant fueling system 
which services three Satellites. 

The maximum capacity for the five 
present Satellites is SO aircraft. The 


new Shell system can already handle 
20 at one time during peak loading 
periods. By late 1963, that number 
will be increased to 30. 

The Shell system alone services three 
of the seven domestic trunk lines, all 
three of the local service lines and six 
of the eight international carriers that 
fly into Los Angeles International. 

Shell system amazingly simple 
Refueling hydrants are flush with the 
ramp surface at each Satellite’s ten 
parking spaces. A plane parks between 
two hydrants. Then small, Shell- 
designed pumping carts connect the 
hydrants to the aircraft and pump fuel 
aboard. 

Among the system’s features: 

1. Remote control. Shipment of 
fuel from refinery to airport storage is 
controlled from Shell’s Los Angeles 
office. A dispatcher can direct fuel 



Remote-controlled refueling system. Dispatcher in Iars Angeles (1) sends fuel from 
refinery (2) through 18-mile underground pipeline (3 : to airport storage (4). Semi- 
automatic booster station (5 ) is then ready to pass fuel to refueling hydrants (6). Two 
hydrant carts can then fuel aircraft at the rate of 1 200 gallons a minute. 
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New Shell aircraft refueling system at Los Angeles International. Hydrant 
cart passes fuel from underground system through filter/separator into aircraft. 


shipments with a touch on a button. 

2. Entire pipeline is underground. 
An 18-mile underground pipeline 
connects Shell’s Wilmington refinery 
with the airport storage area. Other 
lines run out to the ramp hydrants. 

This closed system eliminates many 
handling steps and helps to guard fuel 
against possible contamination. There 
is no need for huge tank trucks which 
could cause congestion at the ramp 

3. Filters fuel three times before 
delivery. Every drop of fuel is passed 
through filtcr/separators. It is screened 
first at airport storage, again at a 
booster pumping station and again at 
the hydrant carts. 

4. Can pump fuel at a rate of 13,000 
gallons a minute to its three Satel- 
lites. Each hydrant cart can pass fuel 
at 600 gpm. Two carts work as a team 
for each aircraft serviced. 

Other types of Shell-designed fuel- 
ing systems are at work in San Fran- 
cisco. Atlanta and Honolulu. Another 
is now being built in Anchorage. 


SHELL 

kl# 


MOHA WK AIRLINES, FIRST IN REGIONAL 
AIRUNE SERVICES, PURCHASES 
THE FIRST PURE JET SPECIFICALLY 
DESIGNED FOR SHORT HAUL AIR TRAVEL 
SCHEDULED FOR SERVICE EARLY 1965. 

MANUFACTURED BY BRITISH AIRCRAFT CORP. 

POWERED BY TWIN ROLLS-ROYCE 

SPEY II FAN JET ENGINES. 



MOHAWK Af RUNES /HC. 


cast of heavy summer business was 
upset. Although a depressed U.S. 
economy and over-capacity on jets were 
the most commonly blamed causes of 
1 961 's showing, it "hasn’t been deter- 
mined definitely just why fewer people 
traveled to Europe last year, he said. 

Trans World Airlines’ passenger vol- 
umes this year reflect the up-and-down 
tendency of transatlantic travel. TWA’s 
revenue passenger miles for June and 
July totaled 275,247,000, up 22.8% 
over the same months of 1961 but 1.5% 
less than the comparable period of 
1960. 

Strike Threats 

TWA and Pan American World Air- 
ways both agree that if anything kept 
this summer from being more produc- 
tive, it was the strike threats made 
against them both by the Flight En- 
gineers International Assn., and by the 
Transport Workers Union against Pan 
Am. 

The two unions announced strike 
dates at various times, and both TWA 
and Pan Am said business dropped off 
appreciably each time. Since then, both 
airlines have signed new agreements 
with the flight engineers, although Pan 
Am still has to reach settlement with 
the TWU. 

Another indication of the influence 
labor problems can have on an airline’s 
business is that several foreign flag car- 
riers credit TWA and Pan Am’s difficul- 


ties with turning some business to them 
during the strike threats. 

Alitalia reported one of the best in- 
creases this summer, with its load factor 
up 50% eastbound on the basis of 25.- 
659 passengers flown through June and 
August. Its eastbound load factor was 
66% for this period, compared with 
59% in the same period last year. 
Alitalia gives primary credit to one thing 
—Italy’s growing attraction as a tourist 
destination— for its business growth. 

Sabcna. one of the carriers to most 
feel last year’s low volumes, rebounded 
this July with a record 6,257 passengers 
flown to Europe. 44% more than in the 
same month last year. Sabena’s load 
factor in Jnlv was 60%, compared with 
48% in July. 1961. August, too. was a 
record for Sabcna with 5,000 passengers 
to Europe, double the volume of August 
last year. 

Air-India. flying its seven weekly 
flights between New York and Europe, 
recorded a 69% increase in eastbound 
passengers during May, June and July, 
with its load factor improving 40% in 
the period. 

Air France credits the group fares 
for a major part of its 40% increase in 
transatlantic passengers carried this 
summer. “Group traffic has been ter- 
rific." an Air France spokesman said, 
"and several major travel agencies have 
told us that Air France has been among 
the top carriers of group fares.” The 
French airline says its charter business 


has Yvi been up significantly this year. 

Scandinavian Airlines System officials 
said June. July and August traffic was 
up 21.8%. but hesitated to give group 
fares full credit for the growth. “Many 
of the European travelers this summer 
are making their second and third 
trips." an SAS spokesman said, “and 
gateway surreys indicate that Scandi- 
navia rates among 1962’s top tourist 

Swissair recorded a monthly traffic 
increase of 24.6% during May, June 
and July. August figures, still unenm- 
piled, indicate that the average will hold 
through that month. 

Steady Rise 

Lufthansa’s passenger volumes steadily 
increased through the summer to a 
26.5% rise in August, but spokesmen 
for the German carrier say group fares 
had little to do with the growth. Luft- 
hansa’s July load factor was 64.2%. 
compared with 60.5% the same month 

Pan American World Airways gave 
no figures on passenger increases this 
summer, but spokesmen for the carrier 
said Pan Am did not consider this sea- 
son a particularly good one. Pan Am 
did have increases this year, although 
its North Atlantic growth percentage 
would not be as great as that of other 
carriers since Pan Am’s business in the 
same period of 1961 was better than 
the industry average. 
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What’s better than Doppler? 



Collins Dual Doppler 




Proven in use by such airlines as Lufthansa and Trans-Canada, Collins Doppler 
now offers increased reliability through the use of dual systems. □ Completely 
independent systems, time sharing a single antenna and providing ground speed 
and drift angle on dual indicators, give the pilot assurance of navigation 
accuracy through continuous system comparison. Built-in self test features 
confirm system operation, inspiring added confidence and insuring continuity 
of reliable navigation information. □ The compact Dual Doppler control unit 
contains, in addition to the controls necessary for doppler operation, a COM- 
PUTER switch which feeds information to the doppler computer from either 
the Number 1 or Number 2 system. If desired, dual computers can be installed 
using an alternate control configuration. □ For the complete story on how 
Collins Dual Doppler will provide accurate, reliable navigation for your opera- 
tion, contact your Collins representative today, or write: 

COLLINS RADIO COMPANY • Cedar Rapids • Dallas • Los Angeles • New York 
COLLINS RADIO COMPANY • INTERNATIONAL DIVISION • Dallas, Texas 



COLLINS 






AIRLINE OBSERVER 

► Non-scheduled airline operations in 1961 represented less than 5%_of 
scheduled airline operations on world routes, but accounted for about 25% 
of all passenger fatalities for the year, according to International Civil Avia- 
tion Organization figures. ICAO also reported 13 fatal accidents on non- 
scheduled cargo flights for 1961, which, it says, must reflect a high accident 
rate because cargo charter flying represents comparatively a small portion of 
all world air transport operations. 

► Foreign flag carriers arc charging that the recent U. S. drive to encourage 
federal government employes to use U. S. rather than foreign airlines on 
international flights will prove costly to our taxpayers. On a recent bid to 
move 180 Peace Corps personnel from San Francisco to Japan, one scheduled 
foreign flag carrier bid approximately 551,000 to carry the group, about 
$39,000 less than the bid of a U. S. carrier which was ultimately awarded the 
contract. U. S. officials say the foreign carrier lost the bid for failing to file 
its bid within the specified time period. 

► Watch for action soon on the proposed merger between Pan American 
World Airways and Trans World Airlines. Full agreement between the two 
carriers has been reached and a filing of the proposal with the Civil Aero- 
nautics Board is expected this week. 

► Flight Magazine quotes this story from the London Daily Telegraph: A 
British Overseas Airways Corp. jet overtook an Aer Lingus jet on the North 
Atlantic route. "Why so slow, Paddy," asked the BOAC pilot. “Having 
trouble?” Replied his Irish rival, “not at all— just carrying a full load.” 

► Scandinavian Airlines System plans a 15% reduction in maintenance 
personnel over its entire system. SAS estimates that it will require about 
550 less technical and maintenance workers if the work on any one particular 
aircraft can be concentrated at only one airport. Under this plan, SAS 
technical personnel in Sweden would be reduced by about 250, in Denmark 
by about 150 and in Norway by 50. 

► Interline business of the U. S. certificated airlines increased 7.3% to 580.6 
million in July, compared with 575.1 million for the same month last year. 
Air Transport Assn, figures show an industry total of 5608 million in interline 
business for the first seven months of this year, compared with 5563.5 million 
for the same period of last year. 

► International Transport Workers Federation is pressing for more extensive 
qualifications for flight engineers and intensification of International Con- 
gress of Aviation Organization maintenance regulations. ITW claims flight 
engineer licenses should require basic civil aviation engineering training and 
ground mechanic qualifications should be continually revised to keep pace 
with aircraft technological changes. 

► Teamsters Union has rejected any affiliation with the Flight Engineers 
International Assn, members at Eastern Air Lines, but is trying to reemit 
the carrier’s 6,000 mechanics, members of the International Assn, of 
Machinists. The Hoffa-Ied union is also eyeing IAM members at North- 
west Airlines. 

► Iraqi Airways plans to purchase two Boeing 720B turbojet aircraft. Deci- 
sion was made by the Iraqi government on the basis of a detailed evaluation 
of offers submitted by several manufacturers. 

► Russia continues to concentrate much of its African aviation aid in the 
Republic of Ghana. Aeroflot, the Soviet owned airline, recently inaugurated 
once-a-wcek service between Moscow and Accra, and the Ghanaian govern- 
ment is expected to take delivery soon on a specially designed aircraft now 
under construction in a Kiev, Ukraine aircraft factory. 

► Ethiopian Airlines plans to inaugurate its first jet service to Europe on Jan. 
15. The airline expects to take delivery on its order of two Boeing 720Bs 
early in December and will begin jet service with twice weekly, non-stop 
flights between Athens and Madrid. One flight will probably terminate in 
Frankfurt and the other in Madrid. 


SHORTLINES 


► Alitalia Airlines has purchased auto- 
pilot retrofit kits to improve the all- 
weather, low-approach capability of its 
Douglas DC-8 jet transports. The kits, 
obtained from Douglas and Sperry 
Phoenix will add glide slope extension 
and vertical path control capability to 
the aircraft's SP-30 autopilot (AW Dec. 
11, p. 85; Nov. 26, 1956, p. 76). 

► Allegheny Airlines had a net profit of 
581,317 on revenues of S2 million for 
July, compared with a net loss of 535,- 
055 on revenues of 51.7 million for 
July, 1961. For the seven-month period 
ended Julv 31, Allegheny showed a net 
profit of 5430, 721 on revenues of SI 3.2 
million. Same period last year showed a 
net loss of $258,887 on revenues of 
511.1 million. 

► Braniff Airways has equipped a Lock- 
heed Electra turboprop aircraft with a 
Garrctt-AiRcscarch Manufacturing Di- 
vision gas turbine self-starting system. 
The installation permits the aircraft to 
operate independent of ground-starting 
equipment. Eight more Braniff Elec- 
tras are scheduled for the conversion. 

► California Airmotive Corp., of North 
Hollywood, has bought six DC-7 air- 
craft from General Dynamics Corp. for 
resale or lease. General Dynamics had 
acquired the aircraft from American Air- 
lines which bought 20 Convair 990s. 

► LAN-Chilc airlines has filed new re- 
duced fares with Civil Aeronautics 
Board and International Air Transport 
Assn, to meet competition from low- 
fare non-IATA carriers operating piston 
equipment between South America and 
U. S. points. The move illustrates the 
continuing fight for passengers between 
I AT A and non-IATA carriers in the 
highly competitive U. S.-Latin Ameri- 
can market (sec p. 88). 

► Northwest Airlines reports revenues 
for July totaled $13.8 million accom- 
panied by net profits of $1 million. 
Figures for July 1961 indicate revenues 
of $10.9 million, profits of 5540,328. 

► Pan American World Airways in con- 
junction with American, Trans World 
and Continental will offer reduced fares 
for 10 persons or more traveling in 
tour groups between continental U.S. 

J oints and Hawaii. Only groups having 
otel and sightseeing accommodations 
in Hawaii will be eligible. Typical re- 
duced fare will be round-trip New York- 
Honolulu 5417, compared with the 
present 5556 round-trip coach-economy 
class fare. Fares will become effective 
Sept. 30 subject to CAB approval. 
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Joint and Susan aren’t really going anywhere. 
Theirs is a child’s world of make-believe . 
Still, we think they’ve got the right idea 
about how to go places, and in many ways 
they’re the symbol of our industry. These 
youngsters are growing up in an exciting 
world of aviation which offers to all of us 


the challenge to be of even greater service. 
It is in this spirit that we welcome the 
delegates to the I AT A Conference in Dublin. 

Miimm 

l lie world will be iltcir oyster and we'll help to make tl so. 
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ROLLS-ROYCE 

SPEY 

powering short and medium haul airliners 



The Spey family of by-pass jets has been 
chosen to powerthe deHavilland Trident, BAC 
One-Eleven and the Fokker F.28. The Spey’s 
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PROPULSION 


U.S. to Ease Transport Political Pressure 


Formal move to ease current strains in the relationship between U. S. 
airlines and foreign flag carriers under a program stressing economic liberality 
will be the basis of a revised U. S. international air transport policy, Aviation- 
Week has learned. 

White House study on international aviation (AW Aug. 6, p. 50), from 
which the new U.S. policy will evolve, was completed on schedule last 
month but is still being withheld under a confidential classification and is 
not likely to be released publicly for at least another month. Nevertheless, 
it is now clear that the U.S. will soon embark on a completely revamped 
program designed to relax political pressures and place heavy stress on the 
economic character of air transportation. 


Policy problems of capacity and ex- 
change of routes, which have kept U.S. 
carriers and their competitors embroiled 
in bitter wrangling for at least four 
years, are not included in the agenda of 
the International Air Transport Assn, 
annual general meeting which opened 
today. However, these issues will bear a 
direct influence on decisions reached 
on other subject matter during the 
course of the four-day session. 

Essentially, the revised policy will be 
based on the principle that U. S. inter- 
national air transportation is an eco- 
nomic enterprise, not a political device 
nor an arm of U. S. foreign relations 
programs. Majority of U.S. carriers 
have long sought the adoption of this 
concept, although some carriers, on 
occasion, have stressed the political 
aspects of an issue to strengthen a point 

Generally, however, U. S. airlines have 
emphasized the importance of economic 
health to their welfare and to a finan- 
cially self-sufficient industry-. They have 
consistently charged that State Depart- 
ment’s use of international routes as 
a bargaining tool in foreign policy mat- 
ters has created an over-abundance of 
foreign competition that has caused a 
steady revenue and traffic drain from 
U. S. airlines. 

Under the new policy-, the decline of 
U. S. airlines’ share of traffic, particularly 
in the North Atlantic market, will not 
be considered as a factor in dealings 
with other nations. In fact, the guide- 


line will be not how the market should 
be divided between U. S. and competing 
carriers, but how can the over-all market 
be improved and expanded. 

As a result, recent U. S. attempts to 
compel foreign flag carriers to restrict 
capacity or reduce schedules on North 
Atlantic routes will be brought to a 
halt. Such proposed legislation as that 
supported by the Air Transport Assn, 
calling for an exchange of traffic sta- 
tistics, and the introduction of new 
restrictive powers in the provisions of 
foreign air carrier permits contradict the 
new policy. 

'Ill us, one of the keys to the new 
policy is that the U.S. will no longer 
use compulsion in solving international 
air transport problems hut will, here- 
after. apply persuasion. This means that 
in negotiations over such issues as the 
interpretation of bilateral agreements 
and their capacity clauses, the U.S. 
will not attempt to compel other na- 
tions to confonn to its interpretations, as 
it has on a number of occasions (AW 
June 50, 1960, p. 38). but will bargain 
on a quid-pro-quo basis. 

For example, the study group will 
provide no firm policy for air transporta- 
tion in South America but will recom- 
mend that South American carriers are 
first asked their opinion as to the solu- 
tion of problems on that continent and, 
then, establish a policy on the basis 
of the answers received. 

Since the loss of traffic by U.S. car- 



riers has been the core of the industry’s 
campaign to win some form of control 
over foreign carriers, U.S. airlines will 
be forced to re-evaluate their competi- 
tive positions vis-a-vis foreign carriers. 
On the other hand, U.S. airlines will 
find some relief in the new policy’s ap- 
proach toward the so-called “give-away” 
program of the State Department with 
respect to the awarding of routes. 

The policy will require that no con- 
trol over routes operating between major 
ports of entry will be enforced. On the 
other hand, the award of routes beyond 
ports of entry to points within the U. S. 
will be restricted. 

The policy will not encompass the 
problems of multiple designation. The 
group has made no recommendations 
as to whether the U. S. should adopt 
the "chosen instrument" theory or con- 
tinue to allow U.S. carriers to compete 
with one another on international 
routes. Apparently, this issue is con- 
sidered to lie outside the realm of policy 
and with the jurisdiction of the CAB. 

Success of the policy will depend to 
a large degree on the responses of other 
nations to the plan. Members of the 
study group visited the governments of 
at least four nations during the forma- 
tive stages of the policy and found 
widely varied reactions. Scandinavians 
and Dutch were not contacted on the 
European visit although differences be- 
tween these two countries and the U. S. 
have been marked by bitterness. 

The group found the British to be 
amenable to the study group’s approach 
to the development of a U. S. policy and 
expressed the belief that the U.S. and 
England should work together in 
strengthening international air transpor- 
tation. The British stated that the U. S. 
had abdicated its leadership in air trans- 
portation by replacing an original policy 
of liberality- with one of restriction. 

British held that the U. S. and Britain 
should cooperate closely in restoring 
that leadership. The French also wanted 
such cooperation but moved one step 
farther in suggesting a U. S.-Frcnch pool 
on the North Atlantic. 

Both countries felt that all carriers 
should schedule flights where traffic is 
available without restriction. 

Talks with the Italians and Germans 
were apparently unproductive and were 
conducted on a highly formal basis 
which the U. S. study group deplored 
since it had to draw open and frank 
opinions in an unofficial atmosphere. At 
the present time. Alitalia and Luf- 
thansa are two of the fastest grow- 
ing competitors of TWA and Pan 
American World Airways in the North 
Atlantic area in temis of revenue pas- 
senger miles handled. 
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Engineered for lav op crating costs 



The Super Broussard 




High wing 
facilitating 
access to 
any 
airstrip 


Endurant 
and economical 
TURBOMECA 


Rapid, 
economical 
and fast loading 
and unloading 
operations 


Self 

starting 
avoiding 
special ground 
equipment 


Integral passenger 
stair to avoid 
necessity of ground 
personnel, in 
particular at 
isolated 
stations 


Only two 
operators 
required, one 
pilot and 
one co-pilot 


The Super Broussard high performances are remarkable as con- 
cerns economy of operation. 

Because its initial cost is low it is rapidly amortized and the 
insurance fees are cheap. 

Its manufacture simplicity and rugged construction entail mode- 
rate maintenance costs. 

Its ease of loading and version change are exceptional, its design 
is such as to avoid the use of ground servicing equipment. 

Its 208 kt. speed does not require a high fuel consumption while 
it ensures a satisfactory turnaround time. 
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AG • ZORICH 


INTO 


THOMPSON 


International Tire 
Retreading Service 
for Airlines 
World-Wide 
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Support Grows for Supra-National Airline 


Geneva— Support appears to be slowly building within some factions of 
Western Europe for eventual formation of an all-encompassing supra-national 
airline. This is despite current concern over the future potential, or even final 
organization, of the hesitant first-step Air Union and lack of concrete knowl- 
edge of the problems and hazards such a major advance would entail. 

Air Union, with relatively modest goals, has been under consideration by 


West Germany, France, Italy and Be 
as of early this month, its backers were 
tion of the organization’s treaty— the 

During the interim between intent 
and approval, the fortunes and eco- 
nomic developments of the individual 
carriers have shifted in relative import- 
ance, with each new swing touching 
off resultant demands for added recog- 
nition as a condition of membership. 
Potential advantages to be gained versus 
potential loss constantly arc assessed by 
airline managements and top political 
officials alike. 

Delays, policy switches and doubts 
surrounding Air Union ordinarily would 
give pause to the supporters of a 
super European airline project. Their 
spokesmen contend, however, that Air 
Union as such may be a step before its 
time, pressed onto paper while nation- 
alistic flag-carrier feelings still run high 
and before the cost impact of any future 
supersonic long-range jets with their 
large, difficult-to-fill capacity levels have 
been sufficiently recognized or felt by 
the airlines. 

They also feel that Air Union, which 
would concern itself primarily with the 
transatlantic, is too limited in the scope 
of its operation and, therefore, offers a 
restricted promise to the airlines so far 
as long-range, over-all economic devel- 
opment and coordination are concerned. 

Other practical factors, including the 
sure knowledge that no super carrier will 
be allowed to absorb into its own all the 
bilateral rights of its individual com- 
ponents outside the consortium area, 
plus a reluctance on the part of the air- 
lines to submerge their identities, prob- 


Igium since the spring of 1959, and, 
still awaiting the first national ratifica- 
initial requirement for consolidation. 

ably bar any successful efforts in this 
direction for the time being. 

Efforts arc being made, nonetheless, 
by advocates who feel that a day-by-day. 
year-bv-ycar push eventually will pay 
dividends. 

Common Market 

One of the most interesting prospects 
is in the Common Market. 

The organizational “Treaty of Rome" 
establishing the Common Market, a por- 
tent of the future in Europe, specifically 
excludes air transport as an issue with 
which the organization can deal. 

At the time of the signing of the 
treaty— and today— air transport was too 
delicate a subject to be included in such 
a broad plan, since almost every nation 
employs it as an instrument of prestige, 
to “show the flag" and to impress other 
countries with its spread of interest and 
ability. 

Individual members within the per- 
manent commission, however, believe 
air transport should come under Com- 
mon Market aegis with the eventual 
goal of at least giving the organization 
powers roughly comparable with those 
of the Civil Aeronautics Board, includ- 
ing authority to assign international and 
intra-European routes as well as fre- 
quencies in order to minimize com- 
petition and, at the same time, boost 
the profit factor. 

The ruling Council of Ministers 
probably will be asked to consider such 


an amendment during their next session 
scheduled for Sept. 27 and, just as 
probably, they will vote it down by a 
good majority. Backets of the amend- 
ment recognize this and accept it but 
hope that, with time and a lessening of 
nationalism, a similar proposal will be 
accepted someday. 

Aside from the limiting fact that Air 
Union is directed primarily toward the 
Atlantic m challenge to U. S. and Brit- 
ish transatlantic carriers, backers of the 
amendment believe that any enduring 
structure must include representatives 
of all the Common Market nations. 

Air Union, however, could serve as 
an effective link between the pres- 
ently possible and the ultimate, while, 
at the same time, providing the desired 
increased competition to other trans- 
atlantic airlines. 

Also. Air Union is not a closed cor- 
poration and could be expanded to 
accept other members within or outside 
the Common Market upon approval of 
its present sponsors. The relative profit- 
quota position of Air France, Deutsche 
Lufthansa. Alitalia and Sabena how- 
ever, would remain unchanged within 
the network once the initial agreement 
among them receives final approval. 

Quotas themselves also are a source 
of debate. KLM Royal Dutch Airlines, 
an original Air Union sponsor, formally 
withdrew from the proposed organiza- 
tion shortly after its inception because 
it felt its quota would not provide the 
income it could achieve on its own. 

Under government pressure to recon- 
sider in view of recent losses over its 
over-all route structure, KLM again is 
balking. Negotiations with the other 
airlines have indicated that the car- 
rier’s quota would be little or no better 
than the one originally proposed. 

Quotas, established in 1959 and yet 
to receive governmental approval, took 
into consideration the expected growth 
and development of Lufthansa and 
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The jet inspection that never ends 


AIR FRANCE 


Alitalia as they progressed through 
their post-war reconstruction phase. 

• Air France- 34%. 

• Lufthansa— 30%. 

• Alitalia— 26%. 

• Sabena— 10%. 

Once ratified, these quotas would 
remain "definitive” during the treaty’s 
30 years of existence, a move designed 
to prevent constant bickering for 
change but one that some of the air- 
lines, who believe their future growth 
has been underestimated, are reluctant 

With Air France the largest of the 
participants, other governments gener- 
ally have held back on formal debate 
of the issue until the French govern- 
ment leads the way with a firm ratifica- 
tion or at least positive indication of its 
approval of Air Union in its present 
framework. This is still lacking, and 
last month's expected cabinet ratifica- 
tion was again postponed, although Air 
France has been a leading participant 
in the agency’s organization. 

Quotas and prestige aside, other Air 
Union questions yet to be decided were 
recently outlined by Wolfgang A. Kit- 
tle, Lufthansa board member. They 
include: 

• "Extent of state supervision.” 

• "How to deal with traffic the partner 
companies have not ceded to the Air 

• “Rules of competition.” 

• “Position of the subsidiary (feeder 
and cargo airline) companies.” 

These are among the questions for 
which advocates of the Common Mar- 
ket approach say they can provide eco- 
nomical and effective answers. 

With debate surrounding most other 
aspects of intra-European cooperation, 
one international aviation agency— the 
six-nation Eurocontrol Assn.— appears to 
be moving into being with a minimum 
of hassle, difficulty and delay. A major 
reason, perhaps, is that its presence will 
increase safety and economy with no 
outward lapses in national pride. 

It also could be an index to the future 
so far as the more-controversial programs 

Conceived primarily as an organiza- 
tion to establish standard air traffic con- 
trol procedures for its member nations, 
Eurocontrol faced a ratification gamut 
similar to the one confronting Air 
Union, but delays largely have been 
a matter of parliamentary schedules. The 
initial convention of organization was 
signed in December, 1960, and parlia- 
mentary ratification already has come 
from Belgium, Luxembourg and Great 
Britain, with the latter joining the fold 
late last month. 

Eurocontrol Director Rene Bulin of 
France confidently expects the remain- 
ing three— France, West Germany and 
The Netherlands— to extend parliamen- 


tary approval sometime before the end 
of the year. 

First step, with a target date for late 
1963, will be establishment of a com- 
mon positive control svstem for aircraft 
in the upper airspace of the six countries 
at altitudes above 20,000 ft. Although 
only directly concerned with commercial 
aircraft, Eurocontrol officials hope to 
gain the cooperation of the military 
traffic over Europe. 

This may be its most immediate and 
difficult problem because of its com- 
plexity. Involved are the flights of the 
individual national air forces plus those 
ordered by the North Atlantic Treaty 
Organization and those of the U. S. Air 
Force; U. S.-registry flights, civil and 
military, account for approximately 20% 
of the total over West Europe during 

After achieving this, Eurocontrol 
plans to move toward establishment of 
effective control over all the airspace 
involved on a step-bv-step basis. Prospec- 
tive target date for complete control is 
within the 1966-67 period. 

Upon attaining the formal ratification 
of all six countries, the present Paris- 
headquartered skeleton staff of Euro- 
control plans to move quickly, with a 
permanent headquarters established by 
next July in Brussels, home of the 
Common Market and Air Research Bu- 
reau. Concurrently, traffic control cen- 
ters in the individual countries will 
begin shifting under Eurocontrol re- 
sponsibility. 

Major gain, with Eurocontrol as the 
coordinating agency, will be that air- 
craft no longer will be required to go 
through the standard radar and radio 
identification checks as it crosses each 
national border. 

"With the speed of [commercial] 
jets,” one Eurocontrol spokesman says, 
“vou can be into, over and out of Bel- 
gium, for instance, in a matter of min- 
utes, and you don’t have the time to go 
through all the prescribed procedures 
... The [Eurocontrol] convention will 
take care of all the legal problems in this 

Another hoped-for gain will be even- 
tual standardization of traffic control 
equipment and procedures plus a reduc- 
tion in the number of necessary centers 
in each of the six member nations. In 
this regard, it also is an open agency, 
and other European nations are ex- 
pected to join or affiliate within the near 

Safety has been the primary concern 
here, and there has been little objection 
to the swift implementation of the 
Eurocontrol ideal. 

So far as the other proposed and 
more-rigid airline cooperative ventures 
within Europe are concerned, the power 
of economic necessity probably will 
provide the next impetus toward posi- 
tive consolidation. 
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CUSTOM-DESIGNED 
SWITCH PACKAGES 
AND 

SYSTEMS 

FOR 

AERO/SPACE 

mAsoim 

Research and development proves the 
concept of reliability in switches 
and systems for missiles, aircraft and 
ground support equipment. 
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For a w/nc/ow... ora wing! 


British Aircraft Corporation . . . 

complete parts warehouse 
and technical service in the U. S. 


For more than 5 years, parts and engineering 
service for the famed viscount have been read- 
ily available in Arlington, Virginia - just off 
Washington National Airport. 

More than 60,000 different aircraft parts are 
currently in quick-access inventory in our build- 


ing, with an experienced staff of 58 persons 
based here. 

This same modern service facility is here for 
the new BAC one-eleven, the short-haul airline 
transport designed to be “Jet successor to the 
Viscount.” 


BRITISH AIRCRAFT CORPORATION CUSA) INC. 

399 Jefferson Davis Highway 
Arlington 2, Virginia • 684-4735 




New Savings on Continental’s Golden Jets! 



DELUXE CLASS...regular jet first class fares 


ioBUSINESS CLASS... 12 -15% below jet first class fares 


^ECONOMY COACH.. .20% below jet coach fares 


Now in effect between Chicago-Los Angeles-Kansas City— Denver 



m CONTINENTAL AIRLINES 



Europeans Face Crippling Stage Lengths 


By Cecil Brownlow 

Brussels— Most major European airlines, experiencing sharp rises in avail- 
able capacity plus resultant load factor declines, crippling stage length dis- 
tances and low aircraft utilization rates, appear to be losing the profit battle 
along their respective continental route networks. 

Hobbled by many of the ills afflicting U.S. domestic carriers as well as 
others largely unique to Europe, the airlines are being increasingly crimped 
by the introduction of large-capacity jet aircraft that are difficult to meld 
economically into the relatively short-haul intra-European route structure. 


Passenger load factor on the intra- 
European systems of the member air- 
lines of the Air Research Bureau is ex- 
pected this year to dip slightly below 
the combined 1961 figure of 54.2%. 
which, in itself, is about six points be- 
low the breakeven level for the network 

ARB, the common research and sta- 
tistical ami for its 15 member carriers, 
estimates there will be a 9% increase 
in traffic over its sponsors’ intra-Euro- 
pean routes this year. More than off- 
setting this, however, is the fact that 
available capacity for the system is regis- 
tering a 10% gain over the figure for 
1961. 

Seat Miles Increasing 

Seat miles offered on the intra-Euro- 
pean routes by present ARB members 
have increased by more than seven fold 
over the past 10 years and are expected 
to jump from 7.7 billion in 1961 to 
approximately 8.7 billion this year. Pas- 
senger miles, in turn, are due to climb 
from last year's 4.18 billion to about 
4.4 billion. 

An ARB survey of the 1961 results 
of 10 of its member airlines shows a 
combined intra-European network loss 


for the carriers of over $50 million for 
the year, Deutsche Lufthansa, KLM 
Royal Dutch Airlines and Sabena Bel- 
gian World Airlines absorbed the ma- 
jor share, registering individual losses 
of up to SI 1 million. 

Spain’s Iberia, with low labor costs 
and relatively long stage lengths at its 
disposal, and Finnair, a tightlv compact 
airline, showed creditable profits for the 
year, while British European Airways’ 
intra-European system broke slightly 
into the black. On their respective con- 
tinental route systems, small losses were 
registered by Air France, Aer Lingus, 
Swissair and Scandinavian Airlines Svs- 

Figures were not available for the 
remaining ARB members— Alitalia, 

Olympic. Icelandair, Transportcs Aeros 
Portuguescs and British Overseas Air- 
ways Corp.— at the time the survey was 

Some of these carriers often have 
tended to look upon their intra-Euro- 
pcan services as necessary, but uncom- 
fortable, accrueinents-fecder operations 
to and from their transatlantic terminals 
and little more. They accepted any 
losses stoically and without qualm, re- 


lying upon transatlantic profit and gov- 
ernment subsidy to take in the slack. 

Now. however, when transatlantic 
load factors also are matters of serious 
concern and the intra-European opera- 
tions are dipping deeper into the red, 
the losses accumulated on the Conti- 
nent are being felt. 

Combined ARB intra-European pas- 
senger load factor last achieved the 60% 
breakeven mark in 1955. although it 
hovered respectably near in 1956 and 
1957 before dipping to 55.4% during 
the 1958 economic recession. After- 
ward, it was on the slow mend until 
last year when normal traffic growth was 
swamped bv the quantity appearance 
of large-capacity jet transports. 

Rapid Switch to Jets 

On the intra-European routes, the 
switch to jets has progressed rapidly. 
In 1960, jet aircraft accounted for 24% 
of the total seat mileage produced by 
ARB carriers. Now the figure stands at 
slightly over 50% pure jet plus another 
25% turboprop. By 1965, ARB esti- 
mates on the basis of current and antici- 
pated orders that 85% of the members' 
intra-European traffic will be carried by 
jet aircraft and almost all the remaining 
15% by turboprop. 

In 1956, before the large-scale arrival, 
aircraft used on the intra-European 
routes generally averaged out to ap- 
proximately 48 seats each. By 1961, 
the average per aircraft had climbed to 
66. and experienced observers expect 
it to reach 75 within the next few years. 
As a consequence, the outlook for im- 
provement appears bleak. One airline 
spokesman observes: 

"We are losing money now on these 
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avionics reliability! 


Searing heat 


...vital factors in 


Sub 


cold 


zero 


Communications, navigation equipment must withstand 
widely varying aircraft and warehousing environments. 
Equipment reliability can be adversely affected by tempera- 
ture-sensitive components. 

Not so with the extraordinary electronic vacuum tube! It 
exhibits unusual tolerance to temperature extremes. Matter 
of fact, Sylvania GB Gold Brand Tubes for business-com- 
mercial aviation are life-tested for 500 and 1000 hours under 
high ambient temperatures as part of standard Sylvania test- 
ing procedures. They are designed to withstand bulb tem- 


peratures to 1 65°C. In addition, they tolerate shock of 500g, 
maintain high stability throughout life, offer exceptional 
uniformity and ease of interchangeability. 

If avionics equipment reliability concerns you, be specific 
about the components you use. Make certain they are supe- 
rior-quality electronic tubes-look for the Sylvania GB Gold 
Brand markings on the tubes. A complete list of GB Gold 
Brand types, and prototypes, is yours for the writing. Elec- 
tronic Tubes Division, Sylvania Electric Products Inc., 1100 
Main St., Buffalo 9, N. Y. 


AVAILABLE FROM YOUR SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR 


SYLVANIA 


GENERAL TELEPHONE ^ELECTRONICS <§ 5 ? 


Intra-European Passenger Growth 



routes, and I don’t sec any immediate 
prospects for improvement. . . . Our 
capacity is going to be well above the 
traffic growth over the next few years. 
. . . The only way to raise the load 
factors would be under-utilization of 
the aircraft, and no one is going to do 
that.” 

Growing at a current rate of 14% 
a year, the actual percentage increase 
of passenger miles on the intra-Euro- 
pean routes has been outstripping that 
of U.S. domestic trunk carriers by 
about 6% annually, but the present 
high rate structure ' for the network is 
serving as a sharp brake against any 
substantial surge in traffic to meet the 
additional capacity now available. 
Economic Growth 

This percentage figure, most officials 
agree, largely represents Europe’s over-all 
economic development, which is now 
pacing that of the U. S. It also indicates 
that European airlines arc still on a 
growth curve while American trunk 
carriers have reached the "maturity 
stage.” The same growth pattern is 
reflected in the intercontinental and 
overseas operations of ARB carriers, 

averaging 17% a year as compared with 
12% for the U.S. flag carriers. 

At present. intra-European fares gen- 
erally run about 50% higher than those 
charged for similar stage-length flights 
within the U. S., where personal in- 
come is higher, although they tend to 
drop below this mean in areas where 
rail competition is most severe. This 
high rate factor has spurred a number 
of pleas from individual airline spokes- 
men for fare reductions as the only 
means of attracting new traffic in the 
quantity needed to obtain acceptable 
passenger load factors. 

As in the U. S., however, rising costs 
have led to increases— including a 5% 
boost by most carriers last year— rather 
than decreases. Perhaps significantly, 
Iberia, which registered a profit for its 


intra-European operation last year, de- 
clined to impose the 1961 fare in- 

Iberia has relatively long stage lengths 
over most of its continental network. 
Operating from Spain into Central 
Europe and the United Kingdom, the 
carrier's stage lengths average out to 
approximately 600 mi. as opposed to 
the 1961 intra-European norm of 354 


Stage Length Problems 

Short stage lengths between points 
with a restricted traffic potential by 
large aircraft with excess capacity also 
acts as a damper against any attempts 
to raise the frequency level— on most 
intra-European routes, it is about one- 
half that offered on similar U.S. serv- 

Low frequency levels and the sea- 
sonal aspect of the intra-European 
traffic sene, in turn, to restrain aircraft 
utilization rates. ARB specialists here 
estimate that 2.200 hr. per year on 
aircraft such as the Snd Caravelle turbo- 
jet and Vickers Viscount 800 turboprop 
series is about the maximum that can 
be attained under present conditions. 
Introduction of large mixed-configura- 
tion aircraft has provided intra-Euro- 
pean airlines with still another now- 
unwelcome boon, an abnormally large 
increase in difficult-to-fill first-class ca- 
pacity. Average first-class passenger load 
on a continental flight is 35%, although 
it often dips well below this figure in 
the lean winter months. 

On the other side of the scale, winter- 
month passenger load factors for tourist 
class often exceed the 60% mark des- 
pite the fact that approximately 60% 
of the total intra-European traffic is 
carried during the summer season. 

Another factor contributing to the 
high operational costs of intra-European 
carriers is the international aspect of 
the operation itself, which boosts 
charges by an estimated 25% over those 
for domestic flights because of added 
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Experienced travelers across the 
nation and the Caribbean prefer 
Delta for service that is always 

thoughtful. Sleek new DC-8 and 880 
Jetliners . . . Deluxe and Tourist ac- 
commodations every flight. 



DELTA 

the air line with the BIG JETS 


65 



NORTH 

CENTRAL 

AIRLINES 


Fast, daily North Central 
service links the business 
and industrial centers of 
Minneapolis-St. Paul, Du- 
luth-Superior, Chicago, 
Detroit, Cleveland, Mil- 
waukee and Omaha with 
more than 91 cities in 
these 10 states and 2 
Canadian provinces: 

Wisconsin • Michigan • Iowa 
Illinois • Minnesota 
Indiana • Ohio • Nebraska 
North Dakota • South Dakota 
Ontario and 
Saskatchewan, Canada 


NORTH CENTRAL AIRLINES 


America's leading local airlines 


GENERAL OFFICES: 

6201 34th AVE. SOUTH 
MINNEAPOLIS 50, MINNESOTA 
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or increased fees for such items as cus- 
toms, ground handling, maintenance 
and air traffic control services. 

With the high-fare structure, how- 
ever, average revenue per passenger 
kilometer on the intra-European routes 
of ARB members was 5 cents in 1961 as 
compared with 3.85 cents on the car- 
riers' intercontinental and overseas 
flights— the same as that of U.S. sched- 
uled airlines— and about 4 cents on 
domestic segments. 

Trend to Southern Europe 

One encouraging sign for at least 
some of the airlines is the trend toward 
longer flights on the intra-European 
routes as vacationers flying from North- 
ern and Central Europe incline more 
toward travel over the more-profitable 
stage lengths to the Mediterranean 
areas during the summer months. 

While relatively static business travel 
dominates the North European traffic 
picture, vacation flights to Southern 
Europe and North Africa are increasing 
at a steady rate, and ARB estimates that 
by 1970 half of the air traffic on the 
continent will be moving to or from 
this area. 

European airlines also are paying re- 
newed attention to their freight serv- 
ices, a fact inspired at least partially by 
the need to find uses for surplus piston 
equipment with little market value. In 
this regard, the intra-European freight 
capacity has increased three fold over 
the past three years, and approximately 
30% of the air cargo carried is now 
shipped aboard aircraft configured for 
all-freighter operations. 

Over-all, however, with an average 
revenue of slightly over 30 cents per ton 
kilometer, freight still accounts for little 
more than 8% of the annual revenues 
collected from the intra-European net- 

Pooling Considered 

As a result of increasing over-capacity 
with uneconomical equipment, there 
are signs that the airlines will move 
closer together in coordinating and pos- 
sibly pooling freight services within 

As a first step, British European Air- 
ways and Deutsche Lufthansa are now 
planning a pool agreement built around 
BEA's recent acquisition of four Arm- 
strong Whitworth Argosy turboprop air- 
craft. These aircraft can more than fill 
the needs and potential of the British 

There probably will be other arrange- 
ments, similar to the BEA-Lufthansa 
agreement, encompassing both passen- 
gers and freight as the economic pres- 
sures increase and the pressure of 
nationalistic pride recede with the ad- 
vent of the Common Market and other 
international cooperative agencies. 
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The world’s leading airlines fly Boeing jetliners 


More than 300 Boeing jetliners are now 
in service with the airlines represented 
on this page. These turbojet- and turbo- 
fan-powered 720s, 707s and 707 Inter- 
continentals fulfill, in a unique way, the 
requirements of regional, transconti- 
nental and transocean routes. So far, 
Boeing jetliners have carried 28,000,000 
passengers and have flown more than 
670.000,000 miles in commercial service. 
They will be joined late next year by the 


newest member of the Boeing jet family, 
the short-range Boeing 727, already or- 
dered by American, Eastern, Lufthansa, 
TWA and United airlines. 
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Today, United Air Lines has the world’s largest 
and most complete jet fleet. Each Jet Mainliner® 
in United’s fleet— the great DC-8, the more pow- 
erful DC-8 Mark IV, the versatile 720, and the 
captivating Caravelle— was designed with Extra 
Care to provide special comfort and convenience 
for you who travel with us. Next year, United 
will add still another new jet-the 727 Jet Main- 
liner— to the big fleet that is already so far ahead. 


THE 

BIG 

FLEET 


This is United Air Lines' Satellite Terminal 
at Los Angeles International Airport . . . sur- 
rounded by gleaming Jet Mainliners. 

Just leaving the Satellite is a DC-8 Mark 
IV nonstop to New York. The DC-8 is the 
big jet in United's big jet fleet . . . the Mark 
IV is especially designed for transconti- 
nental service with more powerful engines 
that provide greater speed, range and 
reserve power for on-time dependability. 


Outstanding, too, is the service aboard 
the DC-8 Mark IV. There’s a new kind of 
Red Carpet Service featuring the same 
leisurely course-by-course dining that has 
delighted those travelers who have flown 
with United to Hawaii. 

And even in the Custom Coach section- 
economical as it is— you enjoy the speed 
and comfort of the DC-8 Mark IV Jets . . . 
and dine on a delicious meal prepared in 


United's own flight kitchens by our Euro- 
pean trained chefs. 

The United jets you fly and the service 
aboard them differ only in degree. The im- 
portant and essential ingredient is the 
Extra Care we aim to take in everything we 
do. And that you have a right to expect 
from United whether you fly First Class or 
Custom Coach ... on any plane in the big 
fleet that is so far ahead. 


WORLD'S LARGEST JET FLEET 


UNITED 



THE EXTRA CARE AIRLINE 
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WHEN THE FUTURE 

BECOMES THE PRESENT 



AEROSPACE INSTRUMENTS I For years Kollsman instruments have guided flyers accu- 
rately to their destination. Today more than 90 percent of all jet transports rely on KIFIS 
(Kollsman Integrated Flight Instrument System) for automatic correction and correla- 
tion of flight data. □ When the future becomes the present and vehicles penetrate deeper 
and deeper into space, correction and con-elation will demand the kind of precision and 
reliability that Kollsman has demonstrated through decades of air travel. □ This reliability 
is inherent in the new line of Kollsman vertical-scale instruments that are bringing a new 
look and greater precision to jet aircraft operation and the coming family of space vehicles. 

Aerospace Ground Equipment 

Celestial Navigation 

Optical Electronics 
Ordnance 
Advanced Research 

Kollsman Instrument Corporation 




SUD CARAVELLE OF ROYAL AIR MAROC 

Western Airlines Improve African Service 


Washington— High density airline services operated throughout Africa by 
Western European flag carriers, coupled with intensified technical assistance 
programs, appears to be slowing down Russia's drive to gain a strong air 
transport foothold on that continent. 

Thus far, Russia has attained notable success in northern and western 
Africa— particularly in Ghana, Mali and Guinea— in the establishment of air 
routes for Aeroflot and in developing cooperative agreements with several 
African nations (AW June 25, p. 36). But the extensive network of air routes 
operated by Western European air carriers and, more recently, those operated 
in cooperation with African nationals is gradually diverting African attention 


from the Russian effort. 

Both Western and Russian carriers 
can attribute their strong positions in 
African air operations to the high degree 
of dependency the Africans arc forced 
to place on these more sophisticated air- 
lines. In an area where the rate of liter- 
acy is extremely low and tribal cus- 
toms still prevail, the pool of qualified 
personnel is limited, capital is sparse 
and technical training is more of a 
frustrating task than a project. 

European technical assistance pro- 
grams in virtually ever)' category of air- 
line operations, thus, arc essential to 
the support of fledgling African flag 
carriers and intra-African air services. 
In addition, the chief trade and com- 
mercial community of interest of Afri- 
can nations lies within Europe and 
most African nations, for one reason 
or another, are not equipped to sendee 
these long-range routes, although there 
have been marked exceptions. 

Predominant flow of air routes within 
Africa is north and south with terminal 
points on the European continent and 
very few air routes criss-cross the con- 
tinent in an east-west direction. Routes 
from Africa to the Far East and to the 
Western Hemisphere are few. Flight 
frequency on all routes is scant. 

African nations with leftist or Com- 
munist leanings turn to the Russians 
for aid but these countries are in the 
minority and there are signs that dis- 


enchantment with Soviet aid is grow- 
ing. Mali, which received S2.5 million 
in U.S. aid in 1961. reportedly is be- 
coming disillusioned over bartering with 
the Reds. However, Air Mali operates 
a fleet consisting largely of Russian- 
built aircraft, including four 11-18 
turboprop transports, and depends 
heavily on the Russians for the main- 
tenance of regular sendee. 

Ghana, with one of the highest 
totals of college graduates of all black 
African nations, is kept on the Red 
side of the fence by Kwame Nkrumah, 
who, last year, attracted 5196 million 
in aid from’ Russia compared with about 
$22 million from the U. S. 

Ghana Ainvays also has fallen into 
economic and technical dependency on 
Russia, but again there are signs that 
the carrier is discontented with the Red 
effort, particularly with the eight Il-18s 
it operates. High operating costs and 
heavy maintenance problems are the 
principal complaints emanating from 
the carrier's head offices. 

Ghana Airways operates, in addition 
to the Soviet planes, Bristol Britannia 
turboprop transports, Douglas DC-3s 
and has three Vickers Viscounts, three 
Vickers VC. 10 turbofan transports and 
two Boeing 707 turbofan aircraft on 
order. Future plans are highly ambi- 
tious. include a projected transatlantic 
operation to New York. In addition. 


commercial ties with the British are 
still firm and appear durable. Ghana 
Airways sees its market in Western 
Europe, not within the Soviet bloc. 

Guinea has turned a cold shoulder 
to the West, exports farm products to 
the Communists and has received an 
abundance of Soviet financial aid. Air 
Guinea operates two 1 1-1 8s and several 
Czechoslovakia-built 11-14 piston-engine 
transports purchased for it by the 
Guinean government. 

Air Guinea relies on Czech technical 
aid for its operations and there arc few 
indications that its efforts will be di- 
verted from Red interests within the 
foreseeable future. Despite solid Marx- 
ist leanings, however, there are signs 
of resentment against Communist po- 
litical interference by Guinean Presi- 
dent Sekou Torrd. 

Elsewhere, Russian successes in Afri- 
can airline operations have been meager. 
Tripoli is shown as an intermediate 
point on Aeroflot’s route map but there 
is no trace of regularly scheduled serv- 
ice into or through this point by the 

Aeroflot has publicly announced its 
intention to extend sendee from Bel- 
grade to Cairo and the Sudan into the 
Malagsy Republic. Regular sendee be- 
tween Moscow and Khartoum, capital 
of the Republic of the Sudan, has be- 
gun. but the leg into Malagasy, which 
is vigorously anti-Red, has not yet been 
successfully opened to Aeroflot sendees. 

Czechs, who were the real pioneers 
into Africa for the Communist bloc, 
attempted to make inroads in the Congo 
but were rebuffed by the Congolese 
military. 

Nevertheless, Russian airline gains 
in Africa have been a source of con- 
cern to top level government officials 
of Western European nations and the 
U.S. 

Newly independent, but grossly un- 
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The newest things in air travel begin right here! 



This is the Trans World Flight Center in New York, 
latest in a network of new TWA terminals through- 
out the world. Everything about it is distinctive, from 
the soaring contemporary exterior to the timesaving 
conveniences inside. Split-second (light information, 




faster check-in facilities, unique "carousel" baggage 
delivery— they’re all here. So is TWA's StarStream*. 
newest of the transcontinental jets. For the important 
advances in air travel, to 70 U. S. cities and 15 over- 
seas centers, look to TWA. 




der-developed African nations, are easy 
prey to Communist infiltration and 
Western countries fear that airline 
technical assistance programs introduced 
by the Russians offer the Reds unre- 
strained opportunities to indoctrinate 
Africans to Communist principles. 

For example. ISO Russian technicians 
assigned to Ghana Airways, under a 
technical assistance program, are sus- 
pected of promoting Red propaganda 
as much as in developing an airline 
system. The U. S, and several Euro- 
pean nations are attempting to counter 
this drive by providing equipment and 
technical assistance superior to that 
offered by the Russians. 

I11 this respect, France has helped 
Air Afrique, a consortium airline repre- 
senting 11 nations which were former 
French colonics, make great strides in 
the development of scheduled service 
and. particularly, in the establishment 
of airways and communications systems. 
Air Congo, aided by the Belgians, op- 
erates one of the finest domestic air- 
line systems in Africa, is rapidly 
replacing Europeans with Congolese 
personnel in both the cockpit and on 
the ground and is planning to extend 
its routes into Europe early next year. 
Top Sabena officials arc still represented 
on Air Congo’s management. 

Secondary' fear U.S. holds is that 
Africa is now serving the Russians as 
as springboard for transatlantic sendee 
to the Western Hemisphere. Aeroflot 
has already explored the possibility of 
opening several South Atlantic routes 
from Africa to South America. The air- 
port at Conakry, capital city of Guinea, 
was built with Russian funds and is 
described as the most modern in Africa. 
It was the takeoff field for the Tu-114 
survey flight to Havana, presumably will 
be used for future planned flights across 
the Atlantic, since the Russians have 
not yet been able to obtain transit 
rights from the Scandinavians to per- 
mit Aeroflot’s use of the great circle 


CSA, Czechoslovakian airlines, is 
now operating regular service between 
Prague and Havana. Aeroflot hopes to 
begin such sendee soon (AW July 30, 
p. 34). Cuba's Cubana Airlines wants 
to expand its international routes but 
the airline is hampered by equipment 
shortages. 

It is no secret that the Russians are 
bitterly disappointed over their failure 
to reach an agreement with the U.S. 
on a New York-Moscow route. Russian 
officials have stated to Aviation Week 
that they hopefully made the first ges- 
ture toward negotiating a bilateral 
agreement and arc disappointed over 
the U. S. refusal to sign it. 


pansion program is Montreal and most 
international airline officials are con- 
vinced that this is just the beginning 
of more growth to come. This voracious 
appetite for new route patterns, which 
first became evident less than six years 
ago, is a part of Russia's drive for 
scientific recognition throughout the 
world, desire for international prestige 
and a natural emergence of Aeroflot 
into a world-wide carrier once all op- 
erating barriers were lifted by the Krem- 
lin. 

Aeroflot is a U.S. Civil Aeronautics 
Board. Federal Aviation Agency. Mili- 
tary Air Transport Serv ice, international 
airline, domestic airline, a local service 
airline and a multitude of other civil 
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is in all of Italy, and goes everywhere in the world 


aviation undertakings wrapped into one. 
And, like any other large governmental 
bureaucracy, it is afflicted with Parkin- 
son's law. It will grow inexorably and 
Africa will fed the impact of that 
growth competitively, politically and 
economically. 

African flag carriers are few in num- 
ber. Removal of air routes operated by 
carriers of nations outside Africa from 
a map of the continent leaves a route 
structure comparable to that on an 
airline route map of the U. S. in 1938. 
African flag carriers which do provide 
regional sendees, however, generally arc 
excellent. 

Transcontinental Operation 

Ethiopian Airlines, operating in con- 
junction with a technical assistance 
agreement with TWA, provides ex- 
tensive intra-Africa scheduled service and 
is one of the few airlines conducting a 
transcontinental operation, Air-Mada- 
gascar provides an indispensable domes- 
tic service within the island of the 
Malagasy Republic, and also brings 
service to the Comoro Islands in the 
Mozambique Channel. 

South African Airways, with a fleet 
including Boeing 707s, Vickers Vis- 
counts and Douglas DC-7Bs, operates 
a high-density domestic service, links 
Capetown and Johannesburg with 
Europe. Central African Airways op- 
erates throughout the east coast of 
Africa into Europe. Southwest Africa 
is served domestically by the small but 
highly efficient Suidwes Lugdiens. 

Sudan Airways connects Khartoum 
with the Middle East. United Arab 
Airlines is seeking entry into the U. S., 
has plans for an around-the-world serv- 
ice to supplement a network of routes 
fingering in all directions from Cairo. 
WAAC, Nigerian Airlines, connects its 
domestic service with Europe with two 
principal north-south routes. 

Strained Relations 

Meanwhile, rapprochement between 
Russia and Yugoslavia and strained So- 
viet-Albania relations have changed 
Aeroflot’s main gateway to Africa. Soviet 
and Yugoslavian civil aviation officials 
recently signed a protocol regarding use 
of Belgrade as an intermediate point on 
Aeroflot's service into Africa. Russia 
had been using Tirana, Albania, as its 
main African gateway. 

The move virtually isolated Albania 
from air links with the rest of the 
world, particularly with its newly-found 
ally Red China, until the Albanians 
signed an agreement with Italy to pro- 
vide Alitalia service from Rome to Ti- 
rana to Rangoon, where connections 
are made with the Red Chinese flag 
carrier, CAAC. A similar agreement 
was signed with KLM, but the Dutch 
recently withdrew the service because 
of lack of traffic. 
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BRISTOL SIDDELEY ENGINES LIMITED 



No gambling on this wheel; the stakes are too high. 


One of the beautiful things about a jet engine is 
that it has very few moving parts. But this roulette-like 
wheel (one of the 80 rotors in the 4 engines on each 
Astrojet) is one of the parts that really moves. 

On take-off. it will spin at some 9,850 revolutions per 
minute! Obviously, at this speed, the smoothness of the 
ride depends on keeping vibration down. 

That's why we really go to work on these rotors when 
we strip down an Astrojet engine. First we take off every 
one of these blades (there are 6,000 of them in all on 
every Astrojet!). 

We scrub each blade. Scrutinize it for nicking and 


pitting, for chafing and galling, for bending and ''grow- 
ing." We coat it with Magnaglo® and examine it under 
black light for hidden crevices. We weigh it and mark it. 

Then we reassemble each rotor in three steps: By 
paired-off weights, by static balancing, by dynamic 
balancing. 

Finally, when the engine is reassembled, we measure 
the vibration— or lack of it— while the engine goes 
through its test run on the block. 

And this is just a small part of what we do every time 
we overhaul an Astrojet engine. Nice thing to think 
about the next time you're taking a trip. 


AMERICAN AIRLINES 

AMERICA'S LEADING AIRLINE 



JAPAN AIR LINES CONVAIR 880 


Far East Volume Up Despite Restrictions 


Scheduled airlines serving the Pacific Ocean and Far East areas are enjoying 
a continuing upward surge in tourist business but still are highly restricted 
in operations due to a wide variance of interpretation of capacity restrictions 
in bilateral agreements. 

With the exception of a few countries in South America, control restric- 
tions on schedule frequency and seat miles imposed by nations in the Far 
East are more stringent than those of countries in the Western Hemisphere. 
These restrictive measures have had a far-reaching effect on the operations 
and traffic volume of transpacific carriers, and have had a strong influence 
on the development of the Civil Aeronautics Board Transpacific Route Case. 

ule formula that provided for more 


In most instances, capacity controls 
exist and arc enforced without the back- 
ing of documents or specifically-worded 
agreements. Bermuda-type agreements 
are vague on the subject of capacity, 
and bilateral agreements which the 
U. S. has signed with Japan, Korea. 
Taiwan, Thailand and the United 
Kingdom are modeled on the Bermuda 
principles. The U. S. agreement with 
India specifically spells out capacity 
control requirements. 

The agreement between the U. S. 
and Japan is typical of the standard 
Bermuda agreement, in that clauses 
covering capacity are broad and general 
and there is no precise language that 
defines control or dictates how much 
control can be imposed and under what 

All Bermuda agreements, however, 
do contain a provision permitting cither 
party to the agreement to ask for a re- 
view of the capacity issue after schedule 
freqitcncics have been introduced and 
experience with these frequencies has 
been obtained over a reasonable length 

Despite the agreement and the pro- 
visions for an ex post facto review, 
Japan at one time chose to exercise uni- 
lateral control over U. S. flag carriers' 
schedule frequencies. This tight con- 
trol was dropped in 1959 after the 
U. S. agreed to operate under a sched- 


lemency m Japanese control, but still 
retained some restrictive measures. 

The government of Korea still main- 
tains unilateral control over U. S. air- 
lines serving that country, although a 
Bermuda-type agreement is in effect. 
The United Kingdom, which developed 
the Bermuda principles with the U. S. 
in 19-16. has barred Northwest Airlines 
from serving Hong Kong for a number 
of years, even though the U. S. has 
formally designated Northwest to serve 
the British colony. 

The degree of capacity control im- 
posed by a nation varies according to 
traffic flow, and is measured entirely by 
the amount of protection a nation feels 
it should give its flag carrier. For 
example, Japan relaxed its stiff controls 
against U. S. carriers after traffic on 
Japan Air Lines' International Division 
climbed to a total of 85,374 passengers 
for 1959 from 65,243 in 195S and 45.- 
527 in 1957. The carrier handled a 
total of 145,600 passengers last year. 

The U. S. has never attempted re- 
taliatory measures in the Far East. In 
1959, the CAB, in awarding British 
Overseas Airways a route between Lon- 
don and Hong Kong via New York, 
San Francisco and Tokyo, had this to 
say on the subject of capacity: 

“The Bermuda agreement was so 


fashioned in recognition that the dy- 
namic character of traffic generation 
cannot be appraised before the catalyst 
of traffic growth which the new carrier 
provides has been fully tested." 

U. S. framers of the Bermuda agree- 
ment with England still insist that there 
never was any intent on the part of the 
delegates of cither country to impose 
capacity controls in the terms of a bi- 
lateral agreement and, until recently, 
the U.S. has operated in accordance 
with the frccdom-of-the-skies principles. 
Negotiations with Far Eastern nations 
have always been undertaken with this 
philosophy in mind. 

In recent years, however, the U.S. 
has reversed its stand in dealing with a 
number of European nations— particu- 
larly the Scandinavian consortium and 
The Netherlands. In this area, the U. S. 
now wants to adopt a policy of protec- 
tionism and enforce some measure of 
control over European airlines serving 
U. S. ports of entry. One State De- 
partment official explained the switch 
from an open-skies policy to one of re- 

”The issue [of capacity control] was 
not clearly focused at Bermuda. They 
[the delegates] were talking in general 
terms about fifth freedom traffic, traffic 
that moved between foreign points, and 
the geography and the technology for 
the most part was such that the fifth 
freedom problem was infinitesimal. The 
problem has grown as a result of the 
increase in the flow of traffic, the ability 
to travel longer distances in shorter 
times . . . and this gives rise to the cur- 
rent expanded interpretation which has 
been given to the language originally de- 
veloped in 1946.” 

As traffic flow in the Pacific increases, 
chances are strong that demands by Far 
Eastern nations for control will be mod- 
erated. Hotels and other tourist facili- 
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SERVICING IS SIMPLE... A ONE-MAN OPERA- 
TION . . . thanks to Purolator’s specially designed 
"Z-Bar Element Support". To replace elements, 
simply take off the cover and remove elements 
individually. Filter elements are resin impreg- 
nated cellulose offering degrees of filtration 
ranging 25 microns down as fine as 2 microns. 

In addition to its other outstanding characteris- 
tics, the new PAGR filter line has been designed 
to permit the use of a variety of standard type ele- 
ments interchangeably. 


Designed primarily for jet fuel and avgas, these 
versatile filters can be used with hydraulic fluids, 
solvents, and coolants where higher flow rates 
and greater dirt-holding capacity are required. 


FOR PRICES, DELIVERY and more information 
on the new Purolator PAGR bulk filter line, 
write Purolator Products, Inc., Rahway, N. J. 
Ask for Bulletin IC-213. 
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tics in such Pacific islands as Hawaii, 
Tahiti, Fiji and New Caledonia are 
being expanded steadily. Japan and 
Hong Kong have been particularly ac- 
tive in the construction of new hotels 
in recent years, and both Australia and 
New Zealand are promoting tourism 

Philippines Air Lines last year carried 
32,144 passengers on its international 
routes, an all-time high. The bilateral 
agreement with the U.S. was denounced 
in 1960 by the Philippine government 
after the airline had decided to restore 
its transpacific service, which it had 
dropped in 1953. The denunciation oc- 
curred as a result of a U. S. refusal to 
concede to capacity restrictions which 
the Philippines felt were required to en- 


sure its flag carrier a fair share of the 
traffic between Manila and San Fran- 

Japan Air Lines, a major transpacific 
operator, has shown a steady increase in 
traffic on its international route, reflect- 
ing the introduction of jet equipment 
enabling it to compete more effectively 
with Northwest and Pan American 
World Airways. 

Load factor for the carrier in 1961 
was 59%, a two point drop from the 
61% earned in 1960. This was due to 
a substantial increase in available scat 
kilometers— from 787 million in 1960 
to 1 .2 billion last year. 

Pan American's Pacific Division gen- 
erated 1.9 billion revenue passenger 
miles in 1961 compared with 1.5 billion 


in 1960. Load factor fell to 66.8% in 
1961 from 69.2% in 1960. Because of 
a strike in 1961, comparative figures 
of Northwest’s Pacific operation are not 
realistic. 

In the South Pacific, the French in- 
dependent airline TAI has shown a 
steady increase since the introduction 
of Douglas DC-8 equipment and since 
it began the promotion of Tahiti as a 
stopover point between Sidney and Los 
Angeles. Qantas Empire Airways, Aus- 
tralian carrier, has experienced similar 
traffic increase, but last month it mys- 
teriously dropped its bid to serve Tahiti 
in competition with TAI. The only 
U.S. carrier now serving Tahiti is South 
Pacific Airlines, which operates a route 
between Honolulu and Papeete. 
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Seattle 

WORLD'S FAIR 

April 21 - October 21 

Fair-bound travelers all over the Pacific West 
are discovering that a WCA FairFlight is the 
world's best way to visit the Seattle World's Fair. 
West Coast Airlines, featuring F-27 Prop-jets, 
flys to 60 cities in Washington, Oregon, Idaho, 
California, Utah, Montana and Calgary in 
Canada, connecting with maj 


WEST COAST 
AIRLINES 





AVIATION WEEK and SPACE TECHNOLOGY, Septe 


sr 10, 1962 


rw- CANADA'S MAJOR A/RA/A/E 



cimm its 2 s„ ms srmsstss 


On September 1, 1937 a small Lockheed aircraft took off from Vancouver for Seattle — a distance 
of 1 22 miles. It carried ten passengers. It was the first plane operated by Trans-Canada Air Lines. 
Today TCA’s routes cover 39 thousand miles. In these 25 years TCA has carried over 28 million 
passengers — more than 1 /< times the population of Canada. It is one of the world’s great airlines, 
serving over fifty Canadian centers and seven "Gateway to Canada” cities in the LJ.S. Its inter- 
national network reaches eastwards to Vienna and South to Trinidad. 

Today TCA offers more flights to Canada than all other airlines combined. And every one has 
the supreme reliability, smoothness and speed of Rolls-Royce power. The service is Rolls-Royce 
standard too — TCA’s “Welcome-Bien venue” hospitality is justly famous. When you think of 
Canada, think of TCA. 

Fly the Rolls-Royce way lo Canada. 

TRANS-CANADA AIR LINES @ AIR CANADA 


Merger Is Dominant Theme in U.K. Airlines 


By Herbert J. Coleman 

London— British air transport industry', still plagued by indecision in in- 
terpreting government policy, appears to be moving toward consolidation into 
three important airlines, two state-owned corporations and one independent. 

Possibility now exists that within this decade the machinery will be put in 
motion to weld the two state corporations— British Overseas Airways Corp. 
and British European Airways— into a single airline. 


Already, despite the fact that legis- 
lation was enacted last year to give the 
independents a larger share of the 
business (AW May 22, 1961, p. 34), 
the independent airline field is domina- 
ted by British United Airways. Ten 
independents last year either discon- 
tinued service or went into receivership. 

Second largest independent, Cunard 
Eagle Airways, has lost money for the 
past two years and recently entered into 
an agreement with BOAC to form a 
North Atlantic subsidiary (AW June 11. 
p. 41) that is still having parliamentary 
reverberations. Cunard Eagle discussed 
a merger plan with British United, but 
this never reached fruition. 

Two Factors 

At the moment, airline officials arc 
concerned about two factors which will 
have prime importance in future plan- 
ning. They are: 

• Recommendations of a commissioner 
appointed to hear BEA appeals against 
award to independents of 22 competi- 
tive routes. (AW Dec. 4, p. 41). 

• Warning by the Air Transport Li- 
censing Board that it would demand 
solid proof of a firm financial base 
before awarding routes to applicants in 
the future. 

Results of the BEA appeal (AW 
Jan 29. p. 45) should be made known 
shortly. Recommendations made by 
the commissioner, after a long series of 
hearings, have been given to Julian 
Amcry, new minister of aviation, who 
is currently studying them. Under the 
Civil Aviation Licensing Act. he holds 
veto power from which there is no 

^Vfost common complaint, in refer- 
ring to the route awards, is the 
long time lapse from the actual 
license board award, through the now 
inevitable pattern of appeals by BOAC 
and BEA. until final decision by the 
minister. Planning, thus, has become 
a stylized paper affair subject to drastic 
revision when the award actually is an- 
nounced. 

Because of this, the British airlines 
are forced to conduct, in effect, two 
separate exercises— one is normal opera- 
tion of existing routes, and the other 
preparing for routes which could call 
for major re-equipment decisions, but 
which also may never be awarded. 


Awards involved affect British United 
and Cunard Eagle, but the final dispo- 
sition by Amcry will be interpreted as an 
indication of what the government’s 
policy will be. It has been vague ever 
since Peter Thorneycroft, the then 
minister of aviation, overruled both an 
appeals commissioner and the Air Trans- 
port Licensing Board by denying Cun- 
nard Eagle a North Atlantic route of its 

Formation of a BOAC-Cunard Eagle 
subsidiary to put the latter’s two Boeing 
707s into North Atlantic sendee, has 
resulted not only in a link between a 
state-owned corporation and a private 
enterprise, but also an operating finan- 
cial loss to both airlines. 

Deal has been vociferously attacked 
by both the Conservative and Labor 
Parties in Parliament. It probably will 


come up for a full-scale debate this fall, 
mostly because Parliament resents hav- 
ing been informed of what it considers 
a basic shift in government economic 
policy on the eve of the spring recess. 

Meanwhile, the powerful Trades 
Union Council, the British Labor con- 
federation, has been actively lobbying 
against the BOAC-Cunard Eagle deal, 
and plans to take its objections to 
Amery before Parliament reconvenes in 
October. 

Remaining Independents 

In the independent field, the airlines 
remaining after British United began a 
steady round of mergers, are for the 
most part small operations involving 
two and three airplanes, and existing on 
charter runs to holiday centers. Tire 
largest recent casualty was Air Safaris, 
with a fleet of 1 5 aircraft and the latest 
to go into receivership is Trans-Euro- 
pean Airways, with three Lockheed 749 
Constellations. 

In its annual report issued recently, 
the board sewed notice on the inde- 
pendents that it would take stringent 
measures to ensure proper financing be- 
fore granting route licenses. 

Board referred specifically to the de- 
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was cause for suspension of operations. 
The report added: 

"Against this background we felt it 
desirable to postpone decisions on a 
number of applications made to us 
which we were disposed to grant. . . . 
If we had postponed a thorough investi- 
gation into the financial resources of 
certain companies, licenses may have 
been granted for services which the 
holder was unable to mount or sustain 
and the traveling public would have 
been inconvenienced as, in a few cases, 
they were in 1961.” 

Board complained that in a number 
of applications, the absence of audited 
or authenticated financial records was 
a major handicap and delayed final de- 

In an examination of financial back- 
grounds of the independent airlines, the 
board found that "though there are im- 
portant exceptions, many of the com- 
panies are in our view grossly under- 
capitalized in relation to the scale of 
their operations." 

Most of the firms involved, none of 
which were identified, appeared to op- 
erate through installment-plan buying, 
by loans from directors and shareholders 
or third parties, or by protracted delay 
in payment to creditors, including gov- 
ernment departments, according to the 

Thus, looking to 1963, the board said 
it will not normally grant licenses to 
operators who do not submit reasonably 
up-to-date records. 

In addition, the board emphasized its 
feeling that the majority of working 
capital of any air operator should ordi- 
narily be provided by share capital issued 
for cash or its equivalent and that loans 
and outstanding debts should form only 
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APPLICATIONS 


SPECIAL FEATURES 


FERRANTI 


FERRANTI LTD ■ AIRCRAFT EQUIPMENT DEPT • MOSTON • MANCHESTER 10 • ENGLAND 

Tel: FAIliworlh 2071 or WESTERN ROAD ' BRACKNELL ■ BERKSHIRE ■ Tel: Bracknell 1211 or 2030 

FERRANTI ELECTRIC INC 




5ERBORRD LUORLD RIRLINE5 

MOVES MORE CARGO ACROSS THE 
ATLANTIC ON ALL-CARGO FLIGHTS 
THAN ANY OTHER CARRIER 
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WESTERN 


GIVES YOU THE 



A10NG THE COAST 


Finest Jets 

Only Western flies the Boeing 720B Fan /Jet along the Pacific 
Coast... as well as to Phoenix and Mexico City. From take-off to 
landing, the finest jet performance this side of sound! 


Friendliest Service 

Only Western offers incomparable Champagne Flights and Hunt 
Breakfast Flights. And Western's traditional hospitality extends 
to economical Fan/Jet Coach flights, too! 


Fastest Nonstops 


Los Angeles— Seattle/Tacoma 2 hrs. 

Los Angeles— Portland 1 hr. 53 min. 

San Francisco— Seattle/Tacoma 1 hr. 30 min. 

San Francisco— Portland 1 hr. 21 min. 


Lowest Fare - $12.95 piustu 

Between Los Angeles and San Francisco on Thriftair Flights. 


Greatest Convenience 

On Western, you can take your excess baggage along at thrifty 
air freight rates. And you can charge 
your tickets to any of four different 
credit cards— Diners' Club, Carte 
Blanche, Universal Air Travel Card 
or Western’s own Charge-A-Flight! 




Trident Flight Test Equipment 

Test equipment installed in aft cabin of first dc Haviltand 121 Trident transport includes 
main power unit for equipment (right foreground), engine temperature recorders and two 
multi-channel Galvo cameras for measuring aircraft s handling characteristics (behind the 
power unit). Test console for flight control system is at left, foreground. To the left rear 
is another Galvo camera for measuring low-specd control factors and a master flight recorder. 
In the far rear is the auto-observer panel with the main control console to the left. 


a small part of the company's financial 
resources. 

Regarding newcomers to the inde- 
pendent airline business, the board said 
it will expect adequate issued capital 
from the start, directly related to the 
scale of operations. Other requirements 
will be to forward estimates of capital 
and revenue, including provisions for 
taxes, depreciation and fleet replace- 
ment, and a workable system of costing. 

Problem obviously does not apply to 
British United, which has a solid fi- 
nancial base spread through old-line 
shipping companies. It has issued one 
annual report on its finances and earn- 
ings (AW Dec. 4, p. 89) which esti- 
mated its net profit as of the end of 

1960 at SI. 205,960. 

It is doubtful that British United 
will issue a report on its 1961 operations 
this year, due primarily to shakedown 
of its newly merged firms and because 
of a complicated scries of labor negotia- 
tions still under way with various new 
companies under British United. 

However, the company said that in 

1961 it carried nearly 2 million pas- 
sengers, more than 95,000 tons of 
freight, and about 120,000 automobiles 
on its channel car-ferry services, giving 
some indication of its revenue-earning 
ability. 

The airline now has over 100 air- 
planes in its combined fleet, and has 
four Vickers VC. 10 transports, and 
10 BAC 111 transports on order. 


British United thus appears to be 
one of the few British airlines to make 
money. BOAC losses will be about S30 
million, when the airline makes its 
annual report early in October. BEA 
losses were shored up by plowing in re- 

It is because of these heavy losses 
that speculation on a closer tie-up be- 
tween the two corporations has resulted. 
It is known that there is strong ministry 
support for such a move, even to the 
point of actual merger, and something 
less than enthusiasm for it at top 
echelons of BEA and BOAC. At any 
rate, it would take an act of Parliament 
to accomplish a merger. 

Chances are that if such a move ever 
came to pass, it would be phased into 
working order over a long period, start- 
ing with merger of the sales forces. 
Obvious advantages pointed out by 
ministry supporters include elimination 
of duplication in the de Havilland 
Comet fleet engineering and mainte- 

At the corporation level, the imme- 
diate problem would be large-scale lay- 
offs. There also would be complex 
policy changes in day-to-day operations, 
since BOAC is geared for long-haul oper- 
ations as an instrument of British na- 
tional prestige. BEA is the short-range 
to medium-range airline in the United 
Kingdom and Europe, and the manage- 
ment philosophies of the two corpora- 
tions are geared to this. 
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East European Carriers Seeking Expansion 


By Edith 

Geneva— Major East European airline 
ing South America, for potential routi 
ment purchases while accelerating frequ 
services and extending their Soviet bloc 
Some operators also are continuing 
share of the passenger and cargo marl 
potential in several newly independent 
CSA Czechoslovak Airlines was the 
first Communist bloc airline to pene- 
trate the Western Hemisphere with the 
introduction of Bristol Britannia tur- 
boprop service early this year between 
Prague and Havana via Shannon, Ire- 
land and Gander, Newfoundland. 

Others, including LOT Polish Air- 
lines and JAT Jugoslovenski Aero- 
transport, arc preparing to extend their 
operations within the Western Hemis- 
phere and taking steps to modernize 
airport facilities and outdated equip- 
ment before competing with the serv- 
ices and modem jet aircraft operated 
by most Western trunk carriers. 

British Equipment 
LOT, which recently purchased three 
Vickers Viscount 804 turboprop trans- 
ports from British United Airways, 
hopes to establish a transatlantic route 
within the 1968-65 period possibly with 
long-range jet equipment of British 
origin. 

JAT Jugoslovenski Aerotransport will 
operate Sud Caravclle Mk.6 medium- 
range jet transports over most of its 
West European routes by next Febru- 
ary, while MALEV Hungarian Air 
Transport is planning to place its first 
medium-range jet aircraft in service on 
a new route to Africa and additional 
points on its Near Eastern network by 
1964-65. MALEV has yet to announce 
its choice of equipment. 

Thus far, CSA Czechoslovak Airlines, 
the largest of the East European car- 
riers, is the only one among them to 
operate pure jet equipment. It has five 
Soviet Tu-104A twin-jets in sendee in 
addition to its Russian-built 11-18 tur- 
boprop and 11-14 and Li-2 piston air- 
craft, the workhorses of most other 
Communist bloc airlines. In step with 
CSA’s steadily growing operations, the 
carrier also is pushing ahead with a 
redevelopment and modernization pro- 
ram for Prague-Ruzyne Airport, its 
omc base, scheduled for completion 
by 1965. First additions to the air- 
port's outdated buildings were a new 
control tower and modem administra- 
tion and reception facilities. Work is 
now continuing on the extension and 
modernization of technical installations 
and resurfacing of runways. 

LOT is considering the purchase of 


Walford 

s are looking toward the West, includ- 
; expansion and possible new equip- 
encies along some of their established 
networks. 

their determined bid to capture a 
:ets in the Near East and the traffic 
African states. 


four Vickers VC.10 four-jet airliners 
during the 1963-65 period for its pro- 
jected transatlantic route operations 
(AW Mar. 12, p. 175). Aside from 
reasons of national prestige, companv 
officials say establishment of a network 
to the U. S. is a top priority project 
in order to cater to the approximately 
six million Americans of Polish descent, 
a number of whom maintain close ties 
with relatives still residing in Poland. 

JAT placed its long-expected order 
for three Mk. 6 Sud Caravclles early 
this spring to coincide with the open- 
ing of its new international Banzaniska 
Kosa Airport about 11 mi. from the 
center of Belgrade. Development of 
the airport project began in 1958. Total 
estimated cost is S8.2-million. Replac- 
ing the Yugoslav carrier’s outdated and 
temporary- Zemun Airport base situated 
only 2.5 mi. from Belgrade, Banzaniska 
Kosa covers 700 acres. 

Russian Aircraft 

According to MALEV’s Technical 
Director Ferenc Nador, the twin- 
engined Russian Tu-124A capable of 
accommodating between 48 and 64 pas- 
sengers depending upon configuration 
ranks high among four different jet 
transport types under study for me- 
dium-range operation within the 1964- 
65 period. Also under consideration 
is the projected Soviet 11-62, which is 
scheduled for sendee by late 1964 or 
early 1965. Powered bv four rear- 
mounted turbojet engines, the 11-62 is 
now under development by the Ilyu- 
shin design group (AW Mar. 19, p. 42; 
June 18, p. 49). Britain’s four-engine 
Vickers VC. 10 and the British Aircraft 
Corp.’s BAC 1 1 1 jet airliner are the other 
two transports under consideration. 

However, the need to streamline 
sen’icing and trim maintenance costs of 
any modern aircraft by eliminating 
duplicate workshops may, to some de- 
gree at least, induce a number of sched- 
uled carriers within the Eastern bloc to 
place orders for identical equipment. 

At least three East European airlines 
already are taking steps to pool the 
servicing and maintenance activities 
for their respective 11-1 8s, with each 
carrier sharing the load in accordance 
with its available workshops and labor. 


For example, LOT will be responsi- 
ble for servicing and maintenance of 
the 11-18 navigation equipment, 
MALEV for servicing of the avionic 
systems and CSA for powerplant in- 
strument maintenance. Advantages of 
this procedure were demonstrated dur- 
ing its recent trial period, according to 
a MALEV spokesman, and it probably 
will be applied to any new common 
aircraft purchased in sufficient quantity 
by these three carriers at least. 

Like those of the other major East 
European airlines, CSA's operational 
results continue to show a steady, if 
somewhat slow, growth. Last vear, total 
ton miles flown were 35.481,630 as 
compared with 30,217,123 in 1960. 
Total number of passengers carried by 
CSA in 1961 was 759,281 as opposed 
to 753,840 the previous year. 

Route extensions introduced by the 
Czech carrier thus far this year include: 

• Once-a-week round-trip sendee in- 
augurated on Feb. 5 between Prague 
and Havana with a 94-passenger Bristol 
Britannia leased for an indefinite period 
from Cubana Compagnia de Aviacion. 

• Prague-Damascus sen-ice via Sofia and 
Ankara was begun Feb. 1 5. Along with 
its Prague-Baghdad via Athens and 
Damascus service introduced in June. 
1960, Damascus is sen-ed on a twice-a- 
week round-trip basis. 

• 11-18 service between Prague and 
Conakry. Guinea, on the west coast of 
Africa, via Marseilles, Rabat and 
Dakar. Flights were begun in July. 

The Czech airline also has made 
progress in its non-scheduled air taxi 
sen-ice since its introduction in June, 
1951. With its fleet of multi-purpose 
light aircraft. L-200 Moravas, Aero 45s 
and L-60s, plus some Soviet Antonov-2s 
and Czech-built HC-2s along with Rus- 
sian Mi-1 and Mi-4 helicopters, 70 
points are now being sen-iced from 18 
air taxi bases located at strategic points 
throughout Czechoslovakia, 

From a total of 295,879 ton miles 
flown in 19.51 when CSA’s domestic 
network served only 17 routes, total ton 
mileage by the end of 1961 was approxi- 
mately 1.3 million. Total passengers 
carried in 1951 were 5,802 while, be- 
tween 1955 and 1 961, a total of 1 50,000 
passengers were transported for a mean 
of approximately 25,000 per year. CSA 
says its non-scheduled operations ac- 
counted for more than 621,000 mi. 
flown during the first seven months of 
this year with corresponding increases 
in passengers and cargo. 

Despite persistent difficulties with 
largely outdated equipment and limited 
technical facilities, LOT Polish Airlines 
also has registered slight gains in its 
operational results in recent vears. 
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MALEV HUNGARIAN IL-18 SOVIET TRANSPORT AT BUDAPEST 


From 2,202,980 ton miles flown, 
113,176 passengers and 1,168 U. S. 
tons of freight carried in 1951. total 
ton miles flown in 1961 were 9.784.055: 
passengers numbered 201,632, and 
freight. 4,453 U. S. tons. For the first 
six months of this year. LOT reports 
that 103,500 passengers and 2,420 tons 
of cargo were carried over its route 
structure. 

Including two new direct Warsaw- 
Zurich-Paris and Warsaw-Amsterdam- 
London round-trip services introduced 
during the 1961-62 winter season, 
LOT’s network now covers a distance 
of 10,302 unduplicatcd route miles, 
with its domestic routes accounting for 
1.121 mi. of the total. Its national net- 
work consists of only six routes which, 
because of their close proximity, arc 
not economical, and the company plans 
no further expansion in this area until 
demand is sufficient to warrant the in- 
vestment. 

JAT Jugoslovenski Aerotransport. 
which operates both U. S. and Russian- 
built equipment, is concentrating on 
gaining a larger share of the air traffic 
market in Europe in pace with capacity 
as one means of boosting the country's 
much needed trade and tourism. First 
step, along with the completion of 
Banzaniska Kosa Airport, was a firm 
order for the three Caravelles. With 
these, JAT plans to introduce its first 
jet sen-ices over its Belgrade-Athens, 
Belgrade-Cairo. Belgrade-Munich. Bcl- 
grade-Frankfurt, Belgrade-Zurich. Bel- 
grade-London, Belgrade-Rome and Bel- 
grade-Paris network. Inaugural date for 
first of these sen-ices is next February. 

Restricted means and shortage of 
skilled workers continue to represent the 
carrier’s main problems, but it is over- 


coming these sufficiently to maintain 
the gradual progress made in its opera- 
tional results in recent years. 

From a total of 9.000 international 
and 52,000 domestic passengers carried 
in 1952, passengers transported by JAT 
in 1960-latest firm figures avaflable- 
reached 51.000 for its international and 
160,000 for its domestic network. 

Yugoslav carrier's Douglas DC-3 and 
Russian 11-14 aircraft sene its domestic 
routes over 26 different schedules from 
12 different airports throughout the 
country. Only seven of these airports, 
however, arc maintained on a year-round 
basis. The remaining five can be used 
only during the summer season, al- 
though improved airstrips and airport 
facilities at some of these will soon al- 
low them to be included in the airline’s 
year-round flight schedules. 

JAT says there is no demand thus 
far for air taxi services in Yugoslavia, 
but. during the peak tourist season, the 


carrier does operate occasional charter 
flights to Rome, Cairo and Conakry, 
for example, as well as to Warsaw, 
Budapest, Sofia, Bucharest, Kiev and 
Moscow with Convair 440s. Douglas 
DC-6Bs and Il-14s. 

MALEV Hungarian Air Transport's 
1962 summer flight schedule includes a 
total of 28 international round-trip 
flights a week which, with a new onee- 
a-wcek round-trip 11-18 turboprop sen- 
ice between Budapest and Helsinki in- 
troduced on June 3. includes services to 
19 centers in East and West Europe. 
Pending the outcome of present bi- 
lateral negotiations, MALEV plans to 
establish a new, probably twice-a-week, 
sen-ice to Athens, the last major link 
still missing in its West European route 
structure, upon deliven- of its fourth 
11-18. 

Much of Hungary's agricultural prod- 
ucts. especially seasonal fruit and vege- 
tables, is distributed by air throughout 
the country and accounts for a good 
share of MALEV's growing domestic 
operations. Its national routes are oper- 
ated from seven airports located near 
industrial centers of the country, all of 
which are sen-ed throughout the year 
on a regular twice-a-dav basis-early 
morning and afternoon. 

MALEV, like LOT Polish Airlines, 
does not include air ambulance and 
agricultural missions in its operations, 
the Hungarian Ministry of Health being 
responsible for the former while the 
Ministry of Agriculture curies out all 
assignments connected with pest control 
and crop dusting. 

MALEV's fleet is based at Hungary's 
only international airport, Ferihegy, lo- 
cated 9.5 mi. from the center of Buda- 
pest. Its single. 10,696-ft.-long runway 
is large enough to accommodate the 
present volume of passenger and air- 
craft traffic although, should the need 
arise, there is ample room for expansion. 



LOT POLISH AIRLINES' 26-passenger 11-14 preparing for takeoff at Warsaw-Okccic Airport. 
One of LOTs three 11-18 turboprop aircraft can be seen in background behind a British 
European Airways’ Vickers Viscount. 
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South America Beset by Over-Competition 


By Ward Wright 

Main problem facing international carriers operating in Latin America 
is excessive competition— currently causing losses to nearly all carriers in the 
area— and protectionism through capacity restrictions. 

Nearly 70 airlines compete in Latin America today where nine operated 
in 1945. Forty-three carriers fly between the U.S. and Latin America, 32 
of them foreign carriers, the remainder U. S. 


Unsubsidized U. S. carriers have en- 
countered increasing difficulty in Latin 
America. Higher Tabor, provisioning, 
and maintenance costs combined with 
the expense of new equipment and a 
declining percentage of the U. S.-Latin 
American travel market— from 61% in 
1957 to 48% in 1961-have caused 
operating losses every year since the 
U. S. carriers went off subsidy in the 
mid-1950s. 

Low-fare carriers using fully depre- 
ciated piston equipment still carry 
much of the tourist business that might 
travel on U. S. airlines. 

Compounding U. S. carrier problems 
in Latin America is the threat of capa- 
city restriction through frequency con- 
trol or a quota on the number of seats 
that can he sold on given aircraft. 

Several Latin American governments, 
protecting their own national airlines, 
nave at times imposed capacity restric- 
tions on U. S. and other foreign car- 
riers. Presently only two nations, Ar- 
gentina and Venezuela, impose capacity 

The Argentine government has im- 
posed fifth freedom traffic-traffic a car- 
rier of one country carries between two 
other countries— restrictions on all for- 
eign carriers operating between Argen- 
tina and adjacent countries. Under 
Argentine regional traffic plan, 75% of 
the traffic between Argentina and any 


of its neighbors is rescued for the Ar- 
gentine carrier and the carrier of the 
respective country. The remaining 25% 
can be split among the other foreign 

^PaT' American World Airways re- 
quested permission to extend its San 
Francisco-Sao Paulo, Brazil flights to 
Buenos Aires but has been turned 
down. Another request, extension of 
two weekly Pan American New York- 
Buenos Aires flights to Montevideo 
with a waiver of all local traffic rights 
between the two cities was also denied. 

In Venezuela, Pan American used to 
have daily piston service between Mi- 
ami and Caracas. With jet equipment 
Pan American has been limited to three 
flights weekly. 

Both Viasa and Pan American want 
to increase scheduling between their re- 
spective countries but Venezuela won't 
part with concessions until she has re- 
ceived some in return. One authoriza- 
tion Viasa seeks is the addition of New 
Orleans as a terminal on its Caracas- 
Miami route. Now the carrier has to 
operate separate flights between Caracas 
and New Orleans in competition with 
Delta Air Lines. 

Brazil recently imposed capacity re- 
strictions on several European carriers 
operating over the highly competitive 
South Atlantic route between Europe 


and South America. Brazil has, how- 
ever, recently lifted capacity restrictions 
against Pan American. 

After six-month notice that it was 
terminating the bilateral agreements 
extant with The Netherlands, the Scan- 
dinavian countries and Switzerland. 
Brazil canceled the fifth freedom traf- 
fic rights of KLM, SAS and Swissair. 
The move was designed to reserve a 
larger share of this traffic for Panair 
do Brasil, The Brazilian South Atlantic 

The three airlines had just com- 
pleted switchovers to jet aircraft when 
they also got their schedules cut from 
two piston flights weekly to one jet 
flight. Of the three carriers, Swissair 
is the only one to have reached any 
new agreement with Brazil. The car- 
rier now has a unilateral agreement per- 
mitting two Convair 990 flights weekly 
on its route between Switzerland and 
Rio de Janeiro via Lisbon and Dakar. 
KLM and SAS are negotiating with 
Brazil in an effort to ease the restra- 
in spite of these examples, U.S. 
officials are hopeful that the philosophy 
of protectionism via capacity restriction 
is not an expanding one.' Recently, 
several signs point to a reversal of a 
trend toward more restrictions in sev- 
eral Latin American countries. 

One sign is the success a joint Civil 
Aeronautics Board-State Department 
team had last July in persuading Chile 
to drop capacity restrictions that would 
have affected U. S. carriers. 

Chilean plan would have limited for- 
eign carriers-including U.S.— to one- 
third of the traffic moving between 
Chile and her neighbors. The plan, to 
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have become effective last month, 
would have geared the number of 
through flights over Chilean territory' 
to the number of flights a foreign car- 
rier scheduled in and out of Santiago 
each week. 

The formula would have allowed car- 
riers offering three weekly flights com- 
ing and going to Santiago a total of 
one overflight; five flights in and out 
of Santiago would have allowed two 
overflights; eight Santiago flights would 
represent three overflights. 

Chilean Reasoning 

Chilean plan stemmed from the an- 
nounced desire to protect its own air- 
line— LAN-Chile— during its present 
state of development and to ensure 
that foreign airlines did not by-pass 
Santiago on flights over Chilean ter- 

What "persuasion" the CAB-State 
Department team used is not known, 
but it is understood that Chile was told 
that restrictive action could lead to 
LAN's losing its New York authority. 

Recently, there are indications that 
Ecuador, Peru and Colombia will not 
follow through with intended capacity 
restrictions patterned after the Chilean 
plan. 


Another sign U. S. officials regard as 
hopeful is outlined in a recommenda- 
tion made by the CRAC 3 (Confer- 
encia Regional de Aviaeion Civil) meet- 
ing of government aviation officials in 
Bogota last February. The recommen- 
dation states that as soon as a nation’s 
airline passes the developmental stage, 
capacity restrictions should be gradually 
eliminated. 

U. S., which does not recognize the 
right of any nation to restrict capacity 
with whom we have a bilateral agree- 
ment, gave a negative vote along with 
an expression of sympathy for the 

Opinion is divided on whether the 
CAB should be empowered to retaliate 
against carriers of countries that impose 
restrictions on U. S. airlines. 

In general. U. S. international air- 
lines favor giving CAB power to regulate 
capacity that foreign carriers operate to 
the U. S. both as a competitive and 
a retaliatory measure against countries 
that restrict U. S. carriers. 

Two steps in this direction have 
been taken so far. One. CAB's Foreign 
Air Carrier Permit Terms Investigation, 
was begun in January. 1961, to deter- 
mine whether foreign air carrier permits 
should be amended to require the filing 


of traffic data, schedules for approval, 
and equipment information on demand 
bv the Board. 

Board would then be able to approve 
or disapprove of such schedules with all 
disapproved schedules to be discon- 
tinued within 20 days without hearing. 

CAB Examiner Edward T. Stodola 
found the problem to be one for Con- 
gress and the President in his recom- 
mended decision reached last June, 
However, he carefully traced the history 
of restrictionism of any sort and this 
country’s traditional opposition to it in 
his decision. Case is still before CAB. 

Another attempt to regulate foreign 
air carrier capacity is a bill, now before 
the Transportation and Aeronautics 
Subcommittee of the House Interstate 
and Foreign Commerce Committee, 
which would authorize CAB to require 
foreign air carriers to file schedules for 
approval. 

Current Thinking 

Current thinking in government 
circles is that retaliation doesn't solve 
the problem of dealing with countries 
which impose capacity controls. As 
one State Department officer put it. 
"retaliation closes the door on settle- 
ment— there is no magic solution.” In- 
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So far: over 50 years of activity 

167 types of aircraft and 55 types of aviation en- 
gines manufactured. 

70 international records. 


To-day: 

4 modern factories, 3 Engineering Departments, 3 
Different aircraft models; 1 helicopter and 3 types 
of jet engines in production, 6 aircraft models and 
8 different alternative and jet engines being over- 
hauled. 


Construction for the Sud-Aviation of components and parts for "Caravelle" jet plane and for Sikorsky S-58 
helicopter. 

Participation to the project and construction of the main mechanical components for the S.E. 3210 "Super 
Frelon" helicopter. 


Fiat Divisione Aviazione-Corso Agnelli, 200-Torino(ltalia) 



dications are the U. S. will continue 
to rely on persuasion and negotiation 
to solve the capacity restriction prob- 
lem. (See p. 53.) 

In recognition of the difficulties fac- 
ing the four U. S. passenger carriers 
which serve South America. CAB in- 
stituted the U. S. South America Route 
Case on Aug. 8. 1961. 

This proceeding is the first compre- 
hensive review of the whole Latin 
American route stracture since 19-16, 
CAB is conducting the case with the 
intention of creating a modernized 
route structure down each coast of 
South America with a link in Buenos 
Aires. U. S. connections would be 
through key east and west coast gate- 


Carrier Selection 

After the route phase is completed. 
CAB will turn to the problem of 
selecting a carrier or carriers to operate 
the routes. A carrier not selected, would 
have its Latin American authority ter- 
minated. As the case is now proceed- 
ing. the issues of Caribbean routes and 
carriers will be discussed before the 
case is completed. 

CAB’S hope is that one or two U. S. 
carriers operating over a streamlined 
route system originating at major U. S. 
gateway cities will be able to compete 
effectively despite higher operating costs 
and intense competition from Latin 

Traffic growth, jet equipment and a 
30 % reduction in economy fares over 
those existing two years ago among 
International Air Transport Assn, mem- 
ber airlines operating in Latin America 
have cased the strain of competition 
with low-fare independent airlines using 
piston equipment. 

Cut-Rate Fares 

In spite of the uniform IATA fare 
levels adopted for international air 
travel in the Western Hemisphere in 
force since June, 1961. cut-rate fare 
practices among certain IATA and non- 
IATA carriers continue to sap the vi- 
tality of the Latin American air trans- 
port industry'. 

Passengers traveling long-haul routes 
still have a wide choice of fares and serv- 
ices available from both IATA and 
non-IATA carriers. Between Miami 


and Buenos Aires economy fare on one 
of Braniff Airways’ piston flights is $274 
one way and S492 round trip. Pan 
American, which operates only jet air- 
craft on the route, charges $340 one- 
way economy fare and S54S round trip. 
Aerolincas Peruanas (APSA) and Acro- 
lineas INI of Argentina, a non-IATA 
and an IATA carrier respective!'', each 
charge $219.50 one way and $395 
round trip for piston flights. 

INI. one of a small group of IATA 
carriers using older equipment, is per- 
mitted to match the low fares of inde- 
pendent carriers without violating 
IATA agreements. 

In general, frequency, customer sen- 
ice, jet equipment and in some cases 
subsidy are the main reasons why car- 
riers today trying to adhere to the 
higher IATA fares have been able to 

Business Passengers 

Carriers equipped with jets have 
found that many passengers who tended 
to fly at the lowest fare available when 
all carriers had piston equipment are 
willing to pay the extra cost to avoid 
a long piston flight. This is particu- 
larly true of business passengers, the 
bulk of the U.S. traffic flowing into 
Latin America. 

Operators maintaining piston sched- 
ules along with jets have been helped 
somewhat by the lower IATA economy 
fares in holding their own with the 
non-IATA independents who charge 
still lower fares. These jet operators 
continue to phase out their piston serv- 
ices whenever traffic growth warrants 
and airport facilities in Latin America 
permit introduction of jet sendee. 


Low-fare independent operators still 
do a thriving tourist and plane-load 
charter business-largely South Ameri- 
can traffic that is flowing north and 
returning. 

The main difference between the 
rate wars of the 1950s and the under- 
the-counter fare cutting practices of to- 
day. is that in many parts of Latin 
America there is a measure of fare sta- 
bility and a desire on the part of IATA 
and non-IATA carriers to avoid anv 
return to an open rate situation— even 
while winking at local "promotion” 
Fare practices. 

One problem, not as widespread 
throughout Latin America as it once 
was, is travel agent kickback to cus- 
tomers. This problem is still a major 
problem to U. S. carriers in Argentina 
and Brazil. U. S. carriers, who are for- 
bidden to do so both by Civil Aero- 
nautics Board regulations and anti- 
trust laws claim such practices have 
hurt them competitively. 

Some travel agents for certain air- 
lines still get "promotional” commis- 
sions as high as 20% and rebate as 
much as needed to induce a customer 
to fly on a particular airline. Even 
though the fare was sold at the stand- 
ard IATA rate-the practice gives the 
carrier, particularlv one with lower 
operating costs, a competitive advan- 

Another practice, also a problem in 
Argentina and Brazil, is fare selling at 
a non-standard or obsolete exchange 
rates. In an area where local currency 
is losing value rapidlv, airlines and travel 
agents nave used exchange rates a month 
or more old to gain a competitive ad- 
vantage. 

An example would be if 1,000 units 
of local currency were worth $1 this 
week, the fare in U.S. dollars would be 
the same— only the exchange rate would 
be at the old rate of 700 units of local 
currency per $1. A customer would 
nominally pay the same fare in U. S. 
dollars while saving 300 units of local 
currency. 

While rate cutting still exists, the 
over-all picture of fare practices in Latin 
America is one of slow improvement. 


U. S. Carriers Pretax Earnings in Latin America 
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and increasing governmental awareness 
of the need for fare stability. 

Most airline officers questioned about 
progress toward fare stability give IATA 
credit for what has been achieved so 
far. 

This has been accomplished despite 
dissidents in IATA's own ranks who are 
equivocal about fare stability and en- 
forcement. 

Bermuda Meeting 

Fares for Western Hemisphere IATA 
carriers were adopted with difficulty at 
the 1951 Bermuda meeting. At that 
time carriers were reluctant to adopt a 
rigid fare structure that would not allow 
sufficient leeway to meet mounting 
competition from non-IATA low-fare 
competitors. 

A limited budget, shortage of enforce- 
ment personnel and indifference of local 
governments kept IATA from effectively 
policing its own ranks. By 1953 cut-rate 
fare practices, aggravated by intense 
competition from non-IATA carriers, 
had begun to erode the Latin American 
fare structure badly. 

By 1958 the situation was so bad 
that, as one Latin American airline offi- 
cer put it, "the fare was usually what 
you had in your pocket.” 

Fare Review 

At the 1958 Cannes meeting, IATA 
carriers reviewed the fare problem and 
adopted an escape clause allowing them 
to drop their fares 10% below the 
lowest non-IATA competitor if pressed 
bv competition. 

This move by the carriers was largely 
an implied threat to low-fare carriers 
that the IATA group could undercut 
them legally if it had to. 

With no solution in sight, the Bra- 
zilian government called the first re- 
gional conference of government avia- 
tion officials in January 1959, at Rio de 
Janeiro. 

The conference, called CRAC 1, rec- 
ommended that equal fares and rates be 
applied for comparable services. But an- 
other recommendation pennitting car- 
riers designated by their own govern- 
ments as underdeveloped to charge a 
maximum of 10% less than the standard 
IATA fares nullified the stabilizing ef- 
fect of the first recommendation of the 
conference. 

As a result of another CRAC 1 
recommendation, a meeting between 20 
IATA and 13 non-IATA members with 
government observers was held in Lima 
in March, 1959, to try to work out a 
series of agreements. 

The agreements were to be based on 
CRAC 1 recommendations. 

The result of the Lima meeting was 
a draft document emphasizing under- 
developed services— sendees with obso- 
lete or unpressurized equipment— in- 
stead of underdeveloped carriers as a 



WITH A P.l. TAPE RECORDER: 
UP TO 4' OF EXTRA RACK SPACE 


When you want full-size performance but can’t afford the space, you’ll find PI recorders 
measure up in many ways better than ordinary instrumentation magnetic tape equipment. 


Flick open the magazine of a PI recorder, and you’ll find 
a unique space-saving stacked-reel design. Turn the re- 
corder around and you’ll see how neatly the precision tape 
drive mechanism shares space with the plug-in, all-solid- 
state electronics. Finally, press the start button — you’ll 
find performance on a par with recorders several times 
the size. 



You’ll find PI recorders wherever space is at a premium — in aircraft, ships, submarines, 
blockhouses, and instrumentation trailers such as that above. And for these and many 
other applications, whether your yardstick is calibrated in inches, decibels, or dollars, 
you’ll find their value all out of proportion to their size. Write today for our new 12-page 
brochure. 
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For a thousand jobs, just squeeze it on and it’s 
on to stay! No pre-mixing or priming. RTV-102 
silicone rubber adheres to almost anything — 
glass, metal, plastics, ceramics, wood, silicone 
rubber. Sets in minutes, air cures in a few hours, 
forms a resilient rubber that never dries out, 
cakes or cracks. Resists moisture, grease, weather- 


ing, many chemicals, and temperatures from 
— 75°F to 500° F. 

For free evaluation sample plus technical data, 
write on your letterhead describing your appli- 
cation to Section J973, Silicone Products De- 
partment, General Electric Company, Waterford, 
New York. 


A GENERAL 
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basis for a 10% fare differential with 
I AT A carriers. 

Another article of the Lima draft 
document committed governments to 
enforcement of any unanimous agree- 
ment among carri'ers-without setting 
up machinery to do so. The Lima 
draft was vetoed by TAN airlines of 
Honduras and LAN of Chile. 

In spite of its flaws and eventual 
defeat, IATA regarded the Lima docu- 
ment as a useful basis for future nego- 
tiations and proof that there was hope 
for a workable agreement among car- 

IATA members met in September, 
1959, at ffonolulu to work out a fare 
structure for Latin America to become 
effective on Apr. 1, 1960. The meeting 
rescinded the escape clause of the 1958 
Cannes meeting allowing carriers to 
drop fares 10% below the lowest fare 
of non-IATA competition and adopted 
northbound directional tourist fares. 

The Honolulu meeting also notified 
government and carriers that if non- 
IATA low-fare carriers did not accept 
the principle of equal fares and rates 
for comparable sendees, the Apr. 1 fare 
structure would not go into effect. 

No improvement was apparent and 
the rate situation remained open. The 
IATA carriers met again, this time in 
Cannes in October, 1960. After signs 
that the open rate situation was begin- 
ning to hurt the low-fare carriers and 
that the time might be favorable for 
a workable fare agreement, IATA 
changed its strategy. 

Instead of trying to adopt a rigid- 
fare structure and attempting to en- 
force it, it was decided to cancel hun- 
dreds of special excursion fares, drop 
the economy fare 30%, raise the first- 
class fare 10% and take a closer look 


Future of Turboprops 

Orders for turboprop transports de- 
clined drastically in 1961, but there are 
signs that interest in short-haul turbo- 
prop transports by air carriers of the 
world will increase during the next few 
years. 

While Russia continues to tout its 
highly-publicized Tupolev Tu-114, Ilyu- 
shin 11-18 and Antonov An-10 turboprop 
transports-rcprcscnb'ng about 220 air- 
craft in Aeroflot's total turbine fleet of 
350 planes— production of large turbo- 
prop aircraft has virtually ceased in the 
western world. 

At the end of 1961. 828 turboprop 
transports had been delivered but during 
the year, only 56 new orders were placed 
for turboprop equipment. About 80% 
of these were for the short-haul Fokkcr 
Friendship and Avro 748. A few Bristol 
Britannias and Vickers Viscounts began 
appearing on the second-hand market 


at equipment differences as a basis for 
fare differentials. 

IATA's purpose was to make a fare 
structure flexible enough that all car- 
riers could compete effectively. 

Effect of the Cannes proposals was 
CRAC 2 held in October, 1960, at 
Montevideo. CRAC 2 recommended 

f ovemments maintain and enforce the 
ire levels worked out at Lima and 
approved in Honolulu until Mar. 31, 
1961, and retention of the 10% fare 
differential for carriers offering under- 
developed services. 

In tne meantime, governments were 
to examine the Cannes fares with an 


eye toward approval by Apr. 1, 1961. 
CRAC 2 also recommended that gov- 
ernments adopt necessary measures to 
ensure whatever rates were approved 
be effectively enforced. 

The Cannes fare levels were ratified 
by a traffic conference held in Bermuda 
in 1961, approved by all governments 
and became effective June 1, 1961, to 
apply through Mar. 31, 1963, thereby 
ending the open-rate situation. 

Since then, IATA has strengthened 
its enforcement staff in Latin America, 
which has resulted in marked reduction 
in fare cutting— mainly in countries on 
the West Coast of South America. 



A PRODUCT OF DELAVAN EXPERIENCE 


The Lycoming T53 small gas tur- 
bine engine is currently in use 
on helicopters, observation aircraft 
and in Marine and industrial ap- 
plications. This is the fuel injection 
nozzle developed by Delavan for 
the T53. 

If one word were chosen to sum 
up the reason for Delavan's suc- 
cess on this fuel nozzle program, 
that word would have to be ex- 
perience. Experience in designing 
highly functional, reliable fuel de- 
livery and metering devices; ex- 


perience in large scale manufactur- 
ing of the intricate and precise 
parts that make up a fuel nozzle, 
and experience in controlling the 
quality and performance of these 

Add this experience to Delavan's 
willingness to react quickly to the 
urgent needs of a dynamic indus- 
try and the results are always the 
same . . . excellent quality, a good 
delivery record, and reasonable 
prices. Be sure Delavan is a part 
of your engine program. 


DCLavam 
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LUFTHANSA LEASES SPACE ON SEABOARD WORLD CL-44S 



SWISSAIR DC-8 UNLOADS AT ZURICH 


North Atlantic 

Bv James R. Ashlock 

New York— Continuing rise in North 
Atlantic air cargo volumes is convincing 
many in the industry that a break- 
through is under way. 

Air cargo men optimistically feel that 
their business will prove this year that 
it is a vital revenue source worthy of 
more attention with even the most 
passenger-conscious airlines. 

Last year, 140,786,240 lb. of cargo 
were flown between the U. S. and Eu- 
rope, 36i% more than in 1960. This 
year it rose another 35% the first six 
months, and may top 40% before year's 

Each of the first six months, except 
April, saw increases averaging 35%. 

And even April's 26.7% showing was 
made up for by a 43% jump in May. 

Air cargo is providing as much as 10% 
of total revenues on some carriers' trans- 
atlantic schedules. During the passen- 
ger off-season, cargo has been credited 
with 40% of revenues on specific flights. 

Air cargo advocates say the figures 
prove that freight can provide a smooth 
revenue flow throughout the year, un- 
like the seasonal peaks and valleys of 
the passenger business. The increase 
will continue, they emphasize, since air 
cargo is entering its best season of the 
year. Heavy commercial emphasis on 
fall and Christmas buying always brings 
a wide exchange of U. S. and Euro- 
pean products. 

New development that cargo men in 
some of the larger carriers stress with 
pride is how, with their freighters and 
the belly-holds of jets, they are produc- 
ing more revenue than the carrier's 
highest premium service— the first class 
passenger section. 

One airline sold 53,500,000 more 
cargo space than it did first-class seats 
the first five months of this year on its 
transatlantic flights. And cargo officials 
of other carriers matching this perform- 
ance say they could make more for their 
airline through the year by putting 
30,000 lb. of cargo in the space devoted 
to first class. 

"Naturally, an airline can’t give up 
first class,” one cargo vice president said. 

“But judging from year-around loads, 
they might do well not to offer it on 
every' flight in the winter season. 

“Most of our eastbound jets now de- 
part at night, the time when cargo 
moves. We’re filling up the 1 5,000 lb. 
of available space in the belly, and often 
have to hold shipments for later flights. 

It surely would be nice to have 30,000 
lb. of extra cargo space on those air- 

Airline orders for tailored cargo air- 
craft— the Douglas DC-8F, Boeing 
320C, Canadair CL-44 and the me- 


AVIATION WEEK ond SPACE TECHNOLOGY, Septe 


!' 10, 1962 


Air Cargo Volume Shows Large Increase 


dium-range Argosy— are evidence of 
cargo’s growing impact on the industry. 
For the first time in air cargo's interna- 
tional career, which in a practical sense 
dates back only to World War 2, the 
business has planes that can make a 
profit on acceptable shipping rates. 

Direct operating and overhead costs 
on 35,000 lb. payload piston planes 
like the DC-7 and Constellation, con- 
verted from passenger to cargo use, 
run as high as 15 cents a ton mile. 
The CL-44 dropped this to 12 cents 
based on 10 hr. daily utilization and 
70% load factor, and provided 62,000 
lb. of lift. The DC-8F and 320C will 
reduce it further to 10-11 cents a ton 
mile, with the bonus of 80,000 lb. pay- 
load plus higher utilization through jet 
speed and quicker turnaround. 

CL-44 list shows Flying Tiger with 
10 and negotiating for four more; Sea- 
board with seven, Slick with four. 
BOAC is close to an order for two. 
Trans-Canada has ordered four DC-8Fs 
and Trans International, a contract car- 
rier, is buying one. Pan American will 
receive two 320Cs next year, and World 
Airways, another contract carrier, will 

If the present looks good for air 
cargo, the future appears brighter. Al- 
most everything about the U. S. and 
European economies, particularly the 
prospect of the Common Market, is 
viewed as a forecast of air cargo expan- 

“There's no reason for anything but 
optimism right now about the prospects 
for the future of air cargo,” said S. C. 
Dunlap, vice president of cargo for 
Trans World Airlines. 

Dunlap believes, and many of his col- 
leagues agree, that the rising purchasing 
power of Europeans will stimulate de- 
mand for U. S. products. The Com- 
mon Market will give added impetus to 
the already growing buying ability of in- 
dividual Europeans. Dunlap said that 
even if the world economy takes an 
unlikely dip, air cargo stands to benefit 
since shippers then must seek faster 
sendee, smaller inventories and broader 
markets without increasing over-all costs. 

Specialized terminals, like the 52,- 
000,000 facility at Zurich and the new 
Orly facility, are being built exclusively 
for air cargo. As with passenger ter- 
minals, opinion differs on how such 
terminals should be designed. 

"Personally, most of us think Idle- 
wild has the best arrangement," a U. S. 
carrier cargo official said. “Each carrier 
operating there has its own cargo build- 

“At Orly and Kloten [Zurich] there’s 
too much’ mixing of the shipments 
brought in by various carriers. And the 
national airline always receives the most 
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ERCO RADIO LABORATORIES, INC. -= 


O COMMUNICATIOI 




States, South America, or Asia, chances are your 
communications will be made possible by ERCO'S 
ground-based transmitters and receivers. Yes, private, 
commercial, and military aircraft flying all over the 
world rely daily on ERCO'S dependable communica- 
tions equipment for vital weather information and 
flight instructions. This reliability is factory-assured 
through use of only the finest components and exhaus- 
tive quality control testing. ERCO has a broad, versa- 


feature high stability and selectivity through advanced 
circuit design and techniques. Next time you have a 
communication design problem tap ERCO'S long ex- 
perience in this specialty. We will design and manu- 
facture equipment to meet your specific requirements 
. . . from one prototype unit to a full production run. 
Write for full information. Attention Manufacturers' 
Representatives: Several choice territories available. 
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PACKAGED 
SERVO ASSEMBLIES 

Kearfott packaged servos combine all components (synchros, 
resolvers, motor-generators, amplifiers, etc.) of typical position- 
ing servos. Available in two basic versions: BuOrd configuration 
with output shaft, and flat pack in-line configuration without 
shaft; transistorized amplifier can be built into either. BuOrd 
size 11 (with two size 5 components), size 15 (with up to four 
size 5 components), and size 18 (with up to six size 5 com- 
ponents). Flat pack type accommodates up to four wound com- 
ponents. Component complement and precision gearing in a 
wide range of ratios ... to your specifications. 

For complete data write Kearfott Division, General Precision, Inc., 
Little Falls, New Jersey. 



HIGHLY 
RELIABLE 

SHAFT POSITION-TO-DIGITAL CONVERTERS 

Resistant to high shock, vibration, and temperature extremes. 
Applications include latitude, longitude, azimuth, or conven- 
tional angular shaft displacement conversion and decimal count 
conversion. Kearfott’s exclusive drum design gives large con- 
version capacity (typical unit 2 ,a ) in small size. Combination 
counter-converter assemblies for visual and electrical readout 
also available. 

CHARACTERISTICS: 


consideration as to space and location 
within the terminal." 

In spite of rapid improvements in 
aircraft, terminals and the business vol- 
ume, many problems prevail for air 
cargo. Its advocates find themselves en- 
gaged in a dual selling role. On one 
hand, they are struggling to expand 
their markets, to convince shippers of 
air's advantages over surface transporta- 
tion. 

And on the other, they must con- 
vince their own managements that air 
cargo is worthy of larger investments in 
manpower and equipment. 

Tradition an Obstacle 

First of these is no simple obstacle. 
The world’s products traditionally have 
moved on ground or water. Today, 
only one tenth of one per cent of all 
cargo moves by air. 

“Too many of industry’s traffic man- 
agers still view air cargo as an emer- 
gency measure, to be used in special 
hurry-up situations,” says Wilfred 
Greenway, U. S. cargo sales manager 
for British Overseas Airways Corp. 

Supporters of Greenway’s view say 
that a majority of traffic managers look 
no farther than the shipping cost when 
evaluating air freight against surface. 
Getting them to analyze it in terms of 
reduced warehousing, less pilferage, 
lower insurance protection premiums, 
better customer service and lower com- 
missions through factory-to-rctailer dis- 
tribution is a difficult task. 

Air cargo men cite many examples of 
markets they’re trying to open. They 
refer to certain European office machine 
manufacturers who appear unshakably 
satisfied with the lower cost of water 
shipment from Europe. to New York. 
Savings Unappreciated 

"They don’t seem to consider the 
sizable expense of moving those ma- 
chines on throughout the U. S. from 
New York, even though we’ve illus- 
trated how they could save by shipping 
directly to major U. S. cities by air, 
one airline spokesman said. 

A specific firm often singled out as 
a prime potential for air cargo is Volks- 
wagen, the Gennan automobile manu- 
facturer. To serve U. S. markets, Volks- 
wagen ships mostly by surface. It 
maintains a 3-month inventory in a 
Long Island warehouse, the storage 
costing approximately $200,000 a 
month. 

"We’ve told them they could reduce 
this to a one-month inventory, save up 
to $400,000 each quarter, and provide 
better service to their dealers by using 
air freight," one air carrier spokesman 

“But they stick to surface transporta- 
tion.” 

On the other hand, Renault, maker 
of French cars, has used air cargo exten- 
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sively. Carriers like to credit this with 
Renault's maintaining a strong U. S. 
competitive position in spite of De- 
troit’s economy car line. 

Despite their frustration, air cargo 
men realize the position company dis- 
tribution managers arc in. Any firm's 

shipping costs don't go up substan- 
tially. But it would likely question any 
experimentation with higher air cargo 
rates. And the traffic manager is hesi- 
tant, or doesn't want to bother, to try 
and convince his superiors that savings 
can be realized which more than make 
up for the higher rates. 

If cargo has one outstanding distinc- 
tion from the passenger business, it is 
the manner in which it is marketed. 
Shippers, rather than being interested in 
pleasures, are solely concerned with dol- 
lars. The air cargo salesman generally 
has to know as much about any specific 
industry as he does about his airline's 

Specialists Needed 

"We really need something more 
than sales representatives,” said one of- 
ficial. "It takes a specialized man, one 
of account executive caliber, to effec- 
tively sell new business for air cargo,” 
he said. 

But as one of this spokesman's com- 
petitors puts it, most airline manage- 
ments aren’t willing to incur the added 
expense of skilled sales personnel for 
air cargo. 

“To understand this, look first at the 
background of most airline executives,” 
one cargo vice president said. “They're 
men of the arts, trained more for han- 
dling people than products. Conse- 
quently, their attentions are toward pas- 
sengers instead of cargo." 

This is a factor generally cited as why 
many airline officers tend to forgive, or 
at least tolerate as temporary, sizable 
losses in passenger revenue, while be- 
coming outright upset at proportionate 
deficits in air cargo. More than one 
airline’s management argues with its 
cargo executives that there is enough 
space on the passenger jets to satisfy 
a freight operation without freighters. 
Freighters Balance Operations 

“Sure, the freighters have been losing 
money, although they stand a good 
chance to pay their way this year," an- 
other spokesman said. “But manage- 
ment must realize that the freighters 
round out our service pattern, and at- 
tract a lot of the business that we can 
carry on jets. Abolish the freighters, and 
our jet cargo loads suffer as well.” 

Notable among carriers are those that 
are adopting firm cargo policies fully 
backed bv top management. Pan Am 
is an example, evidenced by its order 
for two 320C jet freighters. BOAC is 
another. Sir Mathew Slattery, chairman 



SIZE 11 J 
WINDING-COMPENSATED 
SYNCHRO RESOLVER 

Precision, lightweight, high-accuracy components with applica- 
tions in analog computers and automatic control systems. The 
compensator winding provides feedback voltage for a resolver 
isolation amplifier; the feedback loop automatically adjusts to 
compensate for temperature and frequency variations. Function 
error of the R980-018 is only 0.1%. A compatible transistorized 
amplifier, Kearfott number S3100-01A, is available. 
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DUAL- 
CHANNEL 
TRANSISTORIZED N 
BUFFER AMPLIFIERS 

These high-performance units are designed to drive Kearfott's 
Size 11 R980 winding-compensated synchro resolvers. The 
amplifier-resolver combination has stable gain characteristics 
and negligible phase shift through an ambient temperature 
range of -50°C to +85°C. Extremely high resistance to shock 
and vibration. Meet environmental requirement of MIL-E-5272. 

Part Number S3100-01 

Input Impedance (ohms resistive at 25X1 100,000 
CHARACTERISTICS Voltage Gain 1-0.0005 
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XBX -Contributed 

Clipping along at 2 1 knots will be six of the world's fastest cargo 
ships now being produced by our Ingalls Division for Moore- 
McCormack Lines, Inc. The 550-foot, 12,005-ton ships are part 
of a long-range fleet replacement program sponsored by the U.S. 
Department of Commerce's Maritime Administration. Look for 
the first launching in about 26 months. 
answer to last week's problem: Seven. Two little girls and a 
boy, their father and mother and their father's father and mother. 

E LITTON INDUSTRIES, INC. 

Beverly Hills, California 


RICHMONT- THE ONLY COMPLETE 

TORQUE CONTROL SYSTEM 



of the board, giving cargo his public 
endorsement. Air France field person- 
nel have had directives from top level 
to begin stressing cargo more, and Luft- 
hansa is seriously exploring means to 
obtain CL-44s for a more aggressive 
freight effort. 

“Our internal problem isn’t solved 
simply by obtaining management's 
backing, however,” a cargo official said. 
"It often results in our field salesmen 
having to divide their time between 
passenger and cargo sales, with cargo 
usually getting the short end.” 

Alitalia 

Frank Turano, North America cargo 
sales manager for Alitalia, uses com- 
bined passenger-cargo sales representa- 
tives to good advantage, evidenced by 
Alitalia’s 81% rise this year in trans- 
atlantic cargo volume. 

"Alitalia isn't concentrating on de- 
velopment of new business in the 
U. S.," Turano said. 

"Primarily, we are seeking a larger 
share of the existing market,” according 
to Turano. 

Turano said that since his salesmen 
concentrate on shippers already using 
air cargo, they don’t have to be the 
market development specialists desired 
by most cargo men. Their job is to sell 
Alitalia. 

"This is the only practical way for 
us," Turano said. “We don't have the 
time or the sales manpower to spend 
on days, even weeks, of developing one 
new account." 

He admits, however, that there must 
be an organized market development 
program as a hedge against the day 
when air cargo’s normal growth pattern, 
like that of the passenger business, be- 
gins tapering off. 

"Market development should be a 
cooperative effort by all the airlines,” he 
said. "Air France should take responsi- 
bility for development in France, Luft- 
hansa in Germany, BOAC in England. 
Alitalia in Italy, Pan Am, TWA and 
Seaboard in the U. S. and so on among 
all carriers. 

"That way, all points would receive 
concentrated attention, the over-all mar- 
ket would be developed, and there 
should be a satisfactory share for every- 


Pan American 

The opposite extreme of Alitalia's 

E ractice is Pan Am’s World-Wide Mar- 
eting Service, which the carrier says is 
the first international advisory service 
established by an airline. Pan Am says 
that in the first half of 1962, its repre- 
sentatives assisted more than 1,000 
American businessmen in developing 
new markets abroad. 

Seaboard World Airlines agrees with 
Pan Am that shippers should be as- 
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From Mallory imagination in metals. . . 

new magnetic "alloys” that conduct heat 


Most ferromagnetic materials are relatively poor con- 
ductors of heat (or electricity). Most good conductors 
aren’t magnetic. 

Suppose you could get both magnetic and conductive 
properties in a single material. Think of the design 
innovations you might be able to realize. In a high- 
power vacuum tube, you could reach frequency stability 
faster during warm-up, because a magnetic component 
would also be an excellent heat sink. In relays and con- 
tacting devices, you might be able to use a magnetic 
component also as an electrical conductor . . . possibly 
reducing size or using more efficient configurations. 


Conventional techniques of alloying just don’t work 
when you try to join magnetic and conductive metals. 
Our powder metallurgy specialists have found a way to 
do the job, by infiltrating copper into powdered 
iron compacts. 

We invite you to explore the possibilities of this 
Mallory development. It may hold interesting answers 
to your space-age materials problems. Write or call us. 
We’ll welcome the opportunity to apply our specialized 
knowledge of unusual metals to your particular prob- 
lems. Mallory Metallurgical Company, P. O. Box 1582, 
Indianapolis 6, Indiana — a division of P. R. Mallory 
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SWITCHES AND « 
.POWER RELAYS 


THESE VEHICLES 

( and manv more ) 

USE 

CUTLER-HAMMER 



Why does the aerospace 
industry rank 
these switches and 
power relays no.l? 







FRUEHAUF’S 
VAST RESOURCES 
ARE KEYED TO 
SPACE AGE NEEDS 



Fruehauf's vast resources for the designing and producing 
of space age equipment have provided a wide range of mili- 
tary products . . . from standard and custom vans, shelters 
and trailers to advanced aerospace ground handling equip- 
ment. On both prime and subcontracts, Fruehauf’s engineer- 
ing know-how has consistently demonstrated its capacity 
for handling the toughest problems— swiftly, efficiently. 

Fruehauf capability played an important part in the cele- 
brated flight of the X-15 . . . the world’s first man-controlled 
winged space flight. Fruehauf supplied North American 
Aviation, working under the National Aeronautics and 
Space Administration, with Anhydrous Ammonia Tank 
Trailers for fueling the X-15 prior to take-off. Fruehauf also 
provided lox tanks for servicing the X-15 from the B-52 
mother ship while in flight. 

For additional facts on Fruehauf's capability for design- 
ing, researching, developing and producing military and 
space age equipment of all kinds, send for your free copy 
of “Fruehauf G.S.E.— Military and Missile.” 


"ENGINEERED TRANSPORTATION'— 
The Key to Transportation Savings 


FRUEHAUF 

MILITARY PRODUCTS 


A FRUEHAUF DIVISION 



sisted by the carrier in finding new out- 
lets. John H. Mahoney, senior vice 
president of sales, says that when a 
U. S. businessman feels he can't ship 
abroad for lack of a market, then Sea- 
board begins seeking one for the busi- 
nessman. 

"We in Seaboard are firm believers 
in package arrangements,” Mahoney 
said. “Take for example the shipping 
of servicemen's personal effects from 
Europe. This amounts to millions of 
pounds a year, and it has always moved 
by water. 

Special Rates, Added Business 

"Seaboard worked out a special rate 
scale, determined by whichever U.S. 
state the shipment goes to. Then we 
provide a lightweight container, which 
the soldier packs himself. Last, we pick 
it up at his European domicile and 
deliver it to any point he desires in the 
U. S. This business today accounts for 
many of our planes departing Europe 
100% full.” 

Mahoney' feels that package arrange- 
ments like this, adaptable to a wide 
range of commodities, will draw more 
shippers to air cargo. Others agree, evi- 
denced by Pan Am and TWA’s widen- 
ing use of containers and arrangements 
with trucking agencies for door-to-door 

As an all-cargo operator, Seaboard 
relies heavily on military and mail traf- 
fic. On the average, three of its five 
daily one-way flights across the Atlantic 
carry mostly military consignments. 
Pan Am and TWA likewise count on 
military and mail volume. 



Shopping for 
digital 
computers 

? 


AftAW/t can meet your needs! 


Foreign Lines Irked 

The U. S. government uses American 
flag carriers almost exclusively for the 
shipment of military cargo and mail, a 
fact that has proven irritating to foreign 
carriers. 

“If we had to rely on military cargo 
and mail like the U. S. carriers do, we d 
be out of business fast," one foreign car- 
rier spokesman said. “But we do think 
the U. S. government should use the na- 
tional carriers which best serve the for- 
eign destinations." 

Another sore spot among foreign car- 
riers are the U. S. airlines’ constant com- 
plaints about the imbalance of service 
through American gateways. They be- 
come particularly upset at charges that 
money spent with foreign carriers con- 
tributes to the United States’ outbound 
gold flow. 

"We leave much more in the U.S., 
through salaries and equipment pur- 
chases, then we can hope to take out,” 
says Bill Nash of KLM's U.S. cargo 

One thing the foreign carriers know, 
and the U. S. airlines realize also, is that 
so long as overseas airlines continue to 
invest millions of dollars in planes built 


The background: ARMA’s ten years of research, design, and 
production of computers for inertial guidance have resulted in the 
development of a new family of advanced digital computers for aero- 
space, defense, and industrial applications. 

An example: MICRO, a general purpose, serial, binary, inter- 
nally programmed, microminiaturized digital computer. MICRO is 
modular in functional concept, construction and application. Its de- 
sign concepts have been tested and proved on Air Force programs 
and is a fully backed-up in-production reality. 

And more: non-destructive, random access, core memory . . . mi- 
crominiature logic modules . . . state-of-the-art reliability . . . com- 
plete program flexibility ... a wide range of application-oriented 
options . . . adaptability to simplified computing devices through the 
use of selected modules, or expansion to multi-computer systems. 

Detailed Information, specifications and appli- 
cations of Arma Computers are contained in 
the new MICRO folder. Write Arma Division, 

American Bosch Arma Corporation, Garden 
City. N. Y. today. 

DIVISION 
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HYDRAULICS 
& LOX 

CLEANING 


TAKE 

EQUIPMENT 



Aerotest Laboratories contain the 
most widely-varied and complete fa- 
cilities and equipment of any inde- 
pendent testing laboratory catering to 

High upon Aerotest's list of special 
equipment and capabilities . . . which 
include white rooms, quiet rooms, cry- 
ogenic and high energy fuels testing 
... are LOX and hydraulic cleaning 
facilities approved for many missile 
and space programs. 


to simulate any of the natural or induced 
environments essential for development. 


cats’, 

or reliability testing 

•ATLAS 

•TIROS 

•APOLLO 

•DYNA-SOAR 

•TITAN 

•TELESTAR 

•ECHO 

•MINUTEMAN 

•RELAY 

•THOR 


I 


For add t onal nf rm t < 


erotest 

LABORATORIES, INC. 



bv U. S. manufacturers, there isn’t much 
chance that this country’s government 
will restrict their operations here. 

But two issues— rates and ethics— 
stimulate the hottest inter-carrier ex- 
changes behind the closed doors of 
each year’s International Air Transport 
Assn." conference. 

Disagreement on Rates 

Seldom do any two carriers agree on 
how rates should be established, much 
less what the specific rate should be. 
Last September, IATA’s transatlantic 
cargo rates were lowered. Some carriers 
want to lower them again, while others 
desire to hold the line. At the Septem- 
ber meetings this year, the controversy 
will continue. 

There’s no real pattern to the two rate 
factions. Both have large and small 
operators in them. Both have members 
who have received or ordered new tur- 
bine freighters. One says air freight is 
a service worthy of present rates. The 
other says only lowered rates will ex- 
pand the market. 

"The final result is usually the same,” 
one cargo official said. "The members 
in the best shape are held back until 
the have-nots can catch up equipment- 


The search for a simplified rate struc- 
ture within IATA is like seeking gold 
beneath a rainbow. The extreme diver- 
sity of international exchange makes it 

"Transatlantic cargo routes are like 
a funnel, the wide part being Europe,” 
one spokesman said. "Eastbound traffic 
goes into different countries, each with 
different business practices, different 
currencies, and all of them together 
producing such a variety of products 
that you can’t count theni. 

"Westbound, all this is pouring into 
one nation— the U. S. How do you 
derive a single rate structure satisfactory 
to all these markets, and all the car- 
riers serving them?” 

'Open Rates' Proposal 

This problem has stirred talk of 
"open rates,” whereby each carrier 
would be free to determine the rates 
that best suit its operations. The 
Dutch, for instance, think this is in 
keeping with the free enterprise sys- 

“But there’s no such thing as an 
open rate,” a U. S. cargo official argues. 
”Wc tried it once, and look what hap- 

"Thc foreign carrier determines what 
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In some applications o 
\lloys are absolutely the 
give you a competitive advantac 
on superior performance. 

A brief perusal of our technical literal 
may well point the way to an "ultimate 
material" you need lor a critical 

SPECIAL METALS, INC. 

NEW HARTFORD 2. NEW YORK 
FORMERLY THE METALS DIVISIO 
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AEROCOM PRESENTS 
VHF AM TRANSMITTERS 
and RECEIVERS 


As in all AEROCOM products, the quality and workmanship of this VHF equipment is of the highest. 

All components are conservatively rated. Replacements parts are always available for all AEROCOM equipment. 


Complete 

technical data available 
on request 



aerI-OTcom 


FCC Type Accepted 
for Aviation Service 


3090 S. W. 37th Avenue — Miami 33, Florida 


his rate will be into his country. If 
you operate there, his government 
won’t let you charge a rate lower than 
that of the national airline. So you 
come up with a rate for each country 
you serve, and you aren't setting that 

A major reason that U. S. earners say 
they don’t favor open rates is that the 
U. S. government would not hold for- 
eign airlines to American air carriers' 
rates. 

"We asked the CAB about it once,” 
a U. S. cargo official said. "They told 
us they had no jurisdiction in this area, 
and that they weren’t sure whether or 
not any federal agency did.” 

IATA Rates Criticized 

More than one airline cynically main- 
tains that IATA rates mean little if 
anything. Many say that Richard M. 
Jackson, president of Seaboard, was 
right in his remarks last May before 
the Second Annual Conference of Air 
Transportation at New York University. 

"A substantial part of today's com- 
mercial air cargo is not carried at the 
IATA approved rates,” Jackson said. 
"This so-called cheating or underselling 
the approved rates is a day-to-day oc- 
currence with most IATA airlines- 
probably all. Whenever a system is 
consistently violated, it is probable that 
the system does not suit the needs of 
the people for whom it was created." 

A vice president of one of the three 
largest U. S. cargo carriers said he is 
becoming increasingly reluctant to de- 
velop new shipping accounts. 

"No sooner do I get an account 
sewed up than some foreign carrier, 
offering rate discounts and free trips 
for the traffic manager and his wife, 
comes in and steals it from me,” he 
said. 

His counterpart on a major foreign 
carrier feels such charges are exagger- 
ated. But he admits that there is a 
substantial difference in business prac- 
tices and philosophies on either side of 
the Atlantic. 

Different Sales Techniques 

“You must remember that what is 
viewed as unethical in the U. S. is often 
considered good sales technique in 
Europe," he said. 

“Another thing is that the American 
carriers always seem to want guaran- 
tees, assurance of a set amount of busi- 
ness throughout the year," he added. 
“Our airline, and others in Europe, 
simply stand ready to carry any ship- 
ment, any volume, to any point at any 
time. We feel that whatever amount of 
business we get is determined by how 
much we can sell." 

Abuses of IATA rates and rules are 
more difficult to prove in cargo than 
in the passenger business. Waybill in- 
formation is easy to change. Shipments 


have been distributed or consumed 
when the charge arises, making inspec- 
tion impossible. And IATA itself is 
limited to fines and expulsion threats 
for enforcement. Consequently, such 
matters seldom advance beyond the 
brief charges and counter-charges at 
each year’s conference. 

Cargo Situation 
Individual carrier round-up indicates 
the cargo situation through the first 
half of the year: 

• Air France increased its eastbound 
volumes 76% the first part of the year, 
capturing 8.6% of the total tonnage, 
according to Paul Canci of its U. S. 


cargo office. It uses Constellation 
freighters, and is enjoying strong back- 
ing from top management for cargo 
development. 

• Alitalia is one of the newer arrivals 
with all-cargo aircraft, flying three 
transatlantic frequencies a week with 
DC-7Fs. In 1961 it flew 21 million lb. 
eastbound. This year it hit 2,060,000 
lb. eastbound in the first six months, 
and feels that with the heavy-volume 
season approaching it could attain 6,- 
000,000 lb. this year. Alitalia’s cargo 
officials do not favor an additional rate 
cut. 

• BOAC flies two DC-7F round trips 
a week, and is up about 30% in vol- 



13460 UNDERWING REFUELING NOZZLE 


LIGHTWEIGHT. Aluminum. Weighs 10 lbs. Interior 
metal parts are of non-corrosive stainless steel or 
aluminum bronze. 

FOOLPROOF. New interlock mechanism prevents 
fuel flow ’til nozzle is locked to aircraft adapter. 
Must be closed before nozzle can be removed. 

FAST. Twist to engage. Push lever just 90° to lock 
on. Deliver 600 gpm. with pressure drop of less 
than 8 psi. 

SELF-ADJUSTING. Prevents leakage without man- 
ual adjustments. 

SIMPLIFIED. Minimum of moving parts and seals. 
All critical parts are accessible without complete 
disassembly of valve. Available with "free-swivel- 
ing” inlet adapter or plain threaded inlet. 


BUCKEYE I 
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Nickel-containing alloys would have helped . . . 


give this steam-driven “bird” a 
better chance of getting off the 
ground even back in the 18th 
century. 

But, like many of yesterday’s 
ideas, this aircraft was conceived 
in an age that lacked the ma- 
chines, methods, and materials to 
make it a reality. 

Today, transforming visionary 
designs into practical, high-per- 


formance products is a common 
occurrence — thanks, in so many 
cases, to alloys with exceptional 
combinations of properties. 

For example, you might require an 
alloy providing excellent long-life 
qualities at high stresses and tem- 
peratures up to 1900°F. 

For that alloy— and a host of others 
requiring outstanding combina- 
tions of thermal, mechanical, elec- 


trical, and chemical properties - 
look to alloys containing Nickel. 
We’ll be happy to send you, with- 
out obligation, engineering data 
to help you select the best material 
for specific aerospace applica- 
tions. Just write to Inco Applica- 
tion Engineering, outlining your 
requirements. 

THE INTERNATIONAL NICKEL COMPANY. INC. 

67 Wall Street JNCO New York 6, N. Y 


Inco Nickel makes alloys perform better longer 
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filtration 
problems involve 
Air ©oil H' ^ 
dirt mist ^ 
fumes 
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Air-Maze has 
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to solve even 
your most critical 
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filter problems/ 
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ume this year. Its shipments consist 
largely of electronic products, and it 
is considering more sendee through 
Philadelphia to reap part of the growing 
\ olunie of scientific and industrial prod- 
ucts shipped from there. BOAC dis- 
favors further rate reductions. 

• KLM says its volume is up this year, 
although it doesn’t match the 35% 
industry average. KLM attributes this 
to a failure to increase its lift capacity 
proportionate with its competitors. It 
has proposed a DC-8F purchase, but 
funds aren't available now. KLM has 
looked at the CL-44, but won’t order 
it, being dissatisfied with the aircraft's 
cubic limitations. The airline thinks 
cargo rates can and should be lowered 
for market expansion. 

• Lufthansa's volumes, east and west- 
bound combined, were up 45% in the 
first five months of the year. Joerg \V. 
Paetow, North America cargo manager, 
credits Lufthansa’s special space arrange- 
ment on Seaboard's CL-44s with aiding 
the volume growth. The airline buys 

20.000 lb. of space, about a third of 
the aircraft's capacity, on six weekly 
Seaboard flights. It has retired its Con- 
stellation freighters. Paetow said the 
contract with Seaboard gives Lufthansa 
a special advantage— the latest west- 
bound departure from West Germany 
at night. He feels that to get deeper 
into the potential market, rates must 
be lowered. 

• Pan American flew' almost 100 mil- 
lion cargo ton miles on its system the 
first six months, increasing its cargo 
volume 33%, and it expects to reach 

200.000 ton miles this year. To Eu- 
rope and the Middle East from the 
U. S., ton mile volumes were up 61 }%. 
Pan Am feels that cargo operations will 
ultimately boil down to only carriers 
operating both passenger and cargo 
schedules, since this provides the serv- 
ice pattern shippers desire. 

• Seaboard broke the profit barrier, 
after four years of deficits, in May this 
year with a $12,000 net, and has made 
money each month since. It operates 
seven CL-44s with five transatlantic 
flights daily. Its sales effort is being 
directed toward developing shippers, 
those who provide a steady flow of 
business throughout the year rather 
than scattered consignments. Military 
contracts, increasing commercial busi- 
ness and a management reorganization 
are credited with giving Seaboard new 
stability. Seaboard also thinks added 
business will come more rapidly with 
reduced rates. 

• TWA reports volume growth of up to 
50% . It increased its weekly Constella- 
tion freighter frequencies to Europe 
this summer from five to six flights. 
No jet freighter orders arc likely soon 
in view of TWA’s financial situation. 
TWA is among those favoring reten- 
tion of present rates. 


High flow at 

5,000 psi 

pneumatic solenoid valve 
for aero-space vehicles 

THE new Valcor solenoid valve, 
Series 387, was developed and is 
currently being qualified especially 
for the aero-space industry's new 
super rockets, where high op- 
erating pressures, combined with 
extreme temperature variables, 
must be controlled . . . exactly! 

A major aspect of this valve 
design is its flow characteristic: 
the Series 387 has, we believe, 
the lowest pressure drop of any 
poppet valve! Designed for fuel, 
hydraulic and pneumatic applica- 
tions, Its co-axial feature allows a 
high rate of flow at 5,000 psi, at 
temperatures ranging from — 65"F 
to +500”F. 

Series 387 is considerably 
smaller than comparable valves 
capable of equal flows at 5,000 
psi. Smaller size and co-axial 
design drastically simplify its 
installation. 

The unusual bulkhead mount 
design allows the valve to function 
through vibration up to 20G and 
shock loads up to 40G. And its 
unique valve seat design enables 
the unit to withstand the erosive 
effects encountered in high pres- 
sure, high flow pneumatic systems. 

Write or call today for full 
details and ask for a copy of 
Valcor’s catalog, “Valve Selections 
for Aero-Space Applications”. 



VALCOR ENGINEERING CORP. 

5394 Carnegie Avenue, Kenilworth, N. J. 
CH 5-1665 (Area Code 201) 
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Airport Landing, Navigation Charges Soar 


By Robert H. Cook 

Washington— International airlines are searching urgently for a more 
equitable formula of world-wide landing and air navigation fee charges, 
which they fear in its present uncontrolled form is producing increasingly 
burdensome costs. 

Gravity of the airlines' problem at the present and their concern for the 
future is underscored in a recent International Civil Aviation Organization 
projection which estimates that the industry paid $202.9 million in these 
combined user charges last year at the same time as it showed a net operating 


loss of $140 million. In 1960, the 
charges total of $159.3 million was 
million operating profit. 

While the total dollar sum of this 
expense now stands at only 3.5% of 
the industry's projected 1961 operating 
revenues of more than $5.7 billion, the 
carriers contend that the actual rate of 
increase is entirely out of proportion 
to the industry's past earnings record 
and threatens to become even more 
imbalanced in the future. 

Only four years ago user charges 
totaling $91.3 million represented 2.3% 
of the world carriers' operating revenues 
of $3.9 billion. A breakdown of this 
expense shows $85.2 million for airport 
charges and $6.1 million for air naviga- 
tion charges. The industry recorded a 
$41 million operating loss that year. 

By 1960 the cost of airport charges, 
including such items as landing fees, 
ramp services, and rental fees for coun- 
ter space and hangars, increased 69.7%. 
Air navigation charges, covering mete- 
orological and communications services, 
far exceeded this rate with an increase 
of 141% over the 1957 figure. Last 
year the charges continued their steady 
upward climb, despite the fact that 


ICAO balance sheet showed the user 
more than double the industry's $70 


international traffic growth, hampered 
by the problem of over-capacity and 
economic unrest in the world, was in 
the second year of decline and regis- 
tered a gain of only 8.4% as compared 
with 14.5% for 1959. Airport charges 
for 1961 were up 25% above those of 
the previous year and air navigation 
charges were increased 50%. 

Large scale terminal expansion at 
many major international points was re- 
flected last year by increased landing 
charges of 80% at Sydney, Australia; 
47% at Paris, France and 81% at Lon- 
don, England over 1959. Objecting to 
the British increase, the International 
Air Transport Assn, noted that the Lon- 
don fee increased an estimated 250% 

Carriers estimate that if all other ma- 
jor airports also imposed the same 
33i% increase as the most recent 
British raise, it would cost the inter- 
national airlines an extra $39 million 
per year in landing fees. Germany also 
lias raised its landing fees for interna- 
tional flights 35% and it is estimated 
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that carriers serving the country will 
pay an additional $3 million a year. 

Air navigation charges levied by the 
various countries present what many 
feel may be an even more ominous 
threat to the industry’s financial health. 
In 1955, there were only 14 countries 
and 10 dependencies imposing these 
charges, as compared with the present 
total of 33 countries and 10 dependen- 
cies. It is generally conceded that many 
other countries will adopt similar 

Recent developments in the United 
Kingdom and Africa lend particular 
credence to industry fears that air navi- 
gation charges as a source of govern- 
ment revenue may spread throughout 
the world much faster than expected. 
In August, of last year, the United 
Kingdom announced that it would im- 
pose a system of en route charges for 
air navigation facilities in 1963 or 1964 
on a fee basis designed to eventually 
recover the entire cost of operating 
these sen-ices from the airline industry. 
This could lead to similar action by 
other major European countries. 

In Africa, a new multi-national air- 
line, Air Afrique, has been formed by 
France and 11 of its former African 
territories (see p. 71). The independ- 
ent states of Cameroun, Central African 
Republic, Congo Republic, Ivory Coast, 
Dahomey, Gabon, Upper Volta, Mauri- 
tania, Niger, Senegal and Chad have 
each contributed 6% of the new car- 
rier's capitalization of $2 million. An 
estimated 34% ownership in Air 
Afrique is held by Air France and UAT 
(Union Aeromaritime de Transport) 
which have been providing the bulk of 
service to the territories. Two other 
former French territories, Guinea and 
Mali, declined to join the consortium. 

France and these same states, plus 
Madagascar, have also formed a special 
agency for air safety control known as 
ASECNA. Current arrangements for 
ASECNA’s operation provide for 
French provision and operation of all 
necessary technical facilities and the 
absorption of 90% of the annual cost. 
Last January the agency announced that 
the 10% cost borne by the new African 
states would be returned by implement- 
ing a system of user charges. Interna- 
tional carriers operating over ASECNA 
territory estimate en route charge for 
each such flight will exceed $500. 

Since it has been clearly indicated 
that the present ASECNA working 
agreement will be revised in the future 
to provide for even greater cost par- 
ticipation by the African states, there 
is a deep concern among the airlines 
over just how high ASECNA may raise 
its charges. 
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Representative Boeing 707 Landing and Related Charges 

January 1959 and June 1961 
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In addition, it is considered probable 
that other African nations may view 
the agency’s levy as an ideal method of 
raising revenues for their own treasuries 
and might sign joint working agree- 
ments with ASECNA, as did Mali. 

Defending its position, ASECNA 
points out that it is entitled to levy the 
user charge as a contracting state under 
Article 15 of the Chicago Convention, 
and that both Sudan and Kenya im- 
posed such charges for installation and 
air navigation service prior to the for- 
mation of ASECNA. Overflight charges 
for a distance of 300 mi. on a Boeing- 
707 flight are about $42 per flight at 
Kenya and $14 at Sudan. 

It is primarily on the basis of the 
high volume of overflights by ii 


tends that more than half the en route 
assistance it must provide is required 
bv the overflights of international jet 
flights which provide no economic 
benefits to the member countries of 
ASECNA. 

So far, the United States has suc- 
ceeded in remaining aloof from this 
controversy but any decision by the 
government to impose a domestic user 
charge system is likely to set an en- 
couraging example for other nations 
who have hesitated over this revenue- 
raising method in the past, the industry 
contends. In previous ICAO confer- 
ences the U. S. discussed plans for a 
domestic user charge, but explained 
that more study on international charges 
is needed before they would be con- 
sidered by our government. The big 
deterrent, the U. S. explained, is that 


adoption of these charges might have 
a serious impact on U. S. flag carriers 
and could accelerate a world-wide trend 
toward international route facility 

Unless this definite trend toward 
more and higher charges can either be 
reversed or halted most airlines contend 
that fares will have to be sharply in- 
creased to offset this expense rise. An 
attendant danger in the problem is that 
continuation of the problem will force 
many carriers to seek subsidy and others 
to economize their operations at the 
expense of safety. 

At this time the industry is hopeful 
that the recent ICAO meeting in Rome 
will result in a concerted action by all 
member governments to settle the is- 
sues on an equitable basis. Delegates 
to the meeting urged that respec- 
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Flight Propulsion 


G-E Breakthrough in 
Electron Beam Welding 
Simplifies Fabrication 

CINCINNATI. Ohio— General Electric 
engineers at the Flight Propulsion Division 
here have developed a method of electron 
beam welding in the atmosphere which 
can be applied to large, heat-resistant 


The new G-E method involves using 
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AEROTHERM'S breakthrough - THE FIXED BACK WITH AD- 
JUSTABLE RECLINE— is important to the entire aircraft industry. 
Permits close pitch installation, more passenger living space, 
lower cost, less weight and includes AEROTHERM'S newest 
safety features. 

Request Bulletin 21 for complete details. 


... a new Eastern cooling 
system helps to keep the 
Philco A PS-103 search radar on the lookout for bogies 
and bandits. The liquid cooling unit has a capacity 
of 1600 watts, but weighs only 15 lbs., and fits into 
a compact 5-9/32" x 9-7/8" x 7-7/8" volume. De- 
signed for operation to 50,000 feet, it features an 
ingenious internal manifold which makes for sim- 
plicity, reliability, and which eliminates most internal 
connections. If you need efficient, miniaturized light 
weight cooling units for airborne electronics cooling, 
call on Eastern. Eastern is your perfect source for 
liquid tube cooling units for capacities 
from 50 to 20,000 watts. 


EASTERN INDUSTRIES 


tive governments exercise more restraint 
in the imposition of user charges and 
suggested that ICAO conduct a two- 
jear study of costs and revenues of air- 
ports and route facilities throughout the 
world. If agreed, the study would be 
followed by a special ICAO conference 
on the subject in 1964. 

However, many airlines are pessimis- 
tic over the value of this approach since 
ICAO's powers are strictly of an advi- 
sory nature to the governments in- 
volved. In addition, a 1959 meeting of 
ICAO voted to delay any review of this 
matter until this year. The two-year 
study recently suggested may permit too 
much of a time lag to alleviate the 
problem, they contend. 

Nearly four years ago ICAO recog- 
nized the problem of user charges and 
summed up its findings in this manner: 

"It is important that, so far as pos- 
sible, international civil aviation should 
not be asked to meet costs which are 
not properly allocable to it. Care should 
be taken in calculating any charges to 
be imposed for route air navigation 
facilities and sen-ices that suitable al- 
lowances are made, for example, for 
other utilization of the facilities . . . 
(including domestic civil aviation, mili- 
tary and non-aeronautical uses] the cost 
of any facilities which might exceed the 
needs of international civil aviation and 
any excessive expenditure in the con- 
struction, operation or maintenance of 
the facilities and sen-ices provided. Even 
when proper allowance is made for these 
various factors, the resultant costs allo- 
cable to international civil aviation 
would in most cases be too large to be 
recovered in full in the fomi of user 
charges at the present time or in the 
near future without running the risk of 
prejudicing the financial position of in- 
ternational air transport.” 

International Air Transport Assn, 
finds "with regret” that most govern- 
ments have ignored the ICAO plea and 
have gone ahead with a series of new 
and added charges without providing 
the airlines with a cost analysis of the 
sen-ices and facilities or considering the 
financial impact upon the carriers. 

Airport charges seldom reflect the 
full benefits to the community provided 
by the airline business, IATA contends. 
Among these are the financial gains 
from tourism, increased employment 
and appreciation of land values sur- 
rounding the airport. Recognition of 
these benefits could take the form of 
tax concessions, land grants for airport 
construction or absorption of the capi- 
tal expenditure by the state or local 
municipality. 

At the same time, IATA said, the 
airlines should not be forced to pay for 
terminal buildings and facilities which 
exceed their needs while a greater share 
of the airport operational expenses 
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should be acquired from non-airline 
tenants such as the military and various 
government agencies. 

Since the practice of financing air- 

E orts through user charges to the air- 
nes is growing, IATA agrees with the 
passenger service charges levied by 12 
European countries, most African na- 
tions and 9 other countries. In the past 
this charge has been collected by the 
airline for payment to the government 
involved. IATA supports the tax as a 
desirable alternative to higher user 
charges— where it can be collected by 
the government from the passenger 
thereby relieving the airline of an extra 
administrative burden. 

ICAO points out that this tax 
amounts to half the total landing 
charges collected at most airports. Pas- 
sengers do not seem to resent the 
charge, but in the future the tax could 
have a bad cumulative effect on the 
public attitude toward air travel, it said. 

Fuel taxes, which constitute a heavy 
airline expenditure at international air- 
ports, should also be taken into account 
when governments calculate new land- 
ing fees or other charges, IATA con- 

Most of the confusion and misunder- 
standing which now exists over the 
growing amount of en route facility 
and overfly charges could be avoided 
by a joint system of government financ- 
ing for these facilities, IATA states. 
Such a system has worked well over 
the North Atlantic and the airlines 
feel it could be applied usefully in other 
areas. There should also be fewer flight 
information regions in areas where there 
are numerous small countries and several 
flight infonnation regions in close prox- 
imity. IATA said. This service also 
should be pooled under government 
financing, after which individual gov- 
ernments would be in a better position 
to determine the question of charg- 
ing for the service. 

Complexity and variety of the many 
route facility charges is such that Sudan, 
for example, requires every transiting 
aircraft to pav a flat charge covering 
any number of contacts with the Flight 
Protection Services and also the services 
of air traffic control and radio naviga- 
tional aids. New Zealand charges each 
international airline S56 per takeoff. 
Haiti has a complex system of charges 
including a fixed charge per hour on 
radio watch maintained with an addi- 
tional charge for each message. This 
system also includes a charge for ter- 
minal forecasts and a higher charge 
for forecasts in general. Chile charges 
international carriers according to route 
flown and the size of the aircraft. 
Mexico levies a charge based upon the 
cost of providing several traffic, com- 
munications and meteorological serv- 
ices, but does not itemize the costs. 
Argentina has a similar formula under 
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52-Pound Portable Powerhouse 
lifts 3 tons . . . goes anywhere 


Check this oul . . . a midgel-sized winch or hoist system 
which gives dollar-saving power PLUS instant control and 
portability in handling materials, components, products. 
The All American Model 6I-M2 precision compact winch 

light-weight, portability and power. Now handling missiles 
for NASA and civil and military air cargo. 

HOLDS 12,000 POUNDS, LIFTS 6,000 POUNDS 
Surprisingly compact, it occupies only 1V4 cu. ft of space. 
RIGHT-NOW CpNVENIENCE— Equipped with a handle 
position with quick disconnect pins. 

TACKLES MOST ANYTHING— Electrically powered and 
pairs, in tandem, or in gang arrangement for big loads. 
FAIL-SAFE BRAKE— Sure protection for people and 
products. 

IS YOUR PROBLEM SPECIAL? Available in a wide range 
of speeds, cable lengths, drives, or other modifications. 
There's nothing "special" about the high reliability and low 
maintenance cost which goes with every unit . . . it's built 
in. At home, on the ground, or in the air, this winch is ready 
for any job ... on the production line, in shipping and re- 
ceiving, in maintenance . . . wherever time is money and 



• For detailed catalog write . . . 

ALL AMERICAN ENGINEERING 

BOX 1247, LANCASTER PIKE & COVEl ROAD • WIIMINGTON 9? DEL 





which the airlines are required to pay 
50% of the total estimated operating 
costs of radio stations and airports with 
an estimate of these monthly charges 
being made available to the airlines. 

Airport operators in the United 
States generally discredit IATA's stand 
against higher landing fee charges or 
any action which would place a greater 
tax burden on local, state or national 
governments. They reply that just as 
the airlines' costs have soared because 
of new equipment programs, so have 
airport expenses risen with new terminal 
buildings and runways needed to serve 
the growing turbojet fleets. 

Aeroflot Shows 1962 
Increase in Passengers 

Aeroflot, state-owned Soviet airline, 
failed to achieve its air traffic goals dur- 
ing the first half of 1962, but its pas- 
senger target was missed by only a slight 
margin. 

Soviet carrier reportedly fulfilled its 
passenger goal by 99.5% and its cargo 
tonnage goal by 88% during the first 
six months of the year. While specific 
figures were not released, Aeroflot 
claimed to have carried 29% more pas- 
sengers and 9% more cargo than in the 
same 1961 period. 

Soviet airline monopoly's main goal 
is to handle about 7 million more pas- 
sengers in 1962 than in 1961. This 
would mean about 29 million passen- 
gers this year rather than the 50 million 
frequently mentioned in the Soviet 
press last winter. 

Aeroflot’s house organ Grazhdanskaya 
Aviatsiya tacitly admits that 1962 pas- 
senger volume would be running far 
below target were it not for numerous 
fare reductions and promotional tariffs 
introduced during the winter and early 
spring. The promotional tariffs— origi- 
nally designed to spur off-season busi- 
ncss’-were extended through the sum- 
mer and fall to keep load factors from 
dropping as seat capacity' soared. 

Other Aeroflot traffic stimulants— 
either in effect or proposed-include: 

• Increased free baggage allowance to 
56 kilograms (79 lb.). This is the same 
baggage allowance granted by Soviet 
railroads. 

• Unlimited sale of interline tickets on 
main jet routes and. experimentally, on 
all flights from Moscow which pass 
through certain major cities. 

• Government decision encouraging per- 
sonnel traveling on official business to 
use air transportation whenever possible 
“regardless of the length of the trip." 

• Wide extension of the previously lim- 
ited practice of advance ticket sales (be- 
fore the day of departure), with arrange- 
ments made by telephone and delivery 
of the tickets to the purchaser's home 
or business address. 
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Equipment Pool Reduces Operating Costs 


By David H. Hoffman 

International pool of aircraft parts and equipment, now worth $75 million, 
is driving down the cost of supporting a fleet of jets and weakening the old 
argument that flag airlines are to promote a nation’s prestige first and earn 
money second. 

Savings made possible by the international parts pool are leading its 54 
member airlines away from the customized aircraft concept and, slowly, 
toward the standardization of inventories on a global basis. Before new air- 
craft are ordered, there is consultation among the airlines to ensure they can 
use parts and equipment already stocked along the appropriate route pattern 


Europe in 1949, when KLM, Swissair 


overseas. 

As little as three years ago, the sum- 
mer and winter flying schedule of each 
flag airline was a closely guarded secret 
until the week of its publication. Now. 
the same carriers exchange schedules 
freely in the fall and spring and tailor 
the parts pools accordingly. 

Gradually, the insignia of member 
airlines are disappearing from the bag- 
gage carts and loading ramps that wheel 
out to meet jets at the major hub ter- 
minals. Pan American World Airways, 
an early participant in the jet pool, has 
even proposed that all ground support 
equipment shared with competitors 
cany no identification. 

Foreign counterparts of the Federal 
Aviation Agency, each charged with 
promoting air safety, are learning to ex- 
change and accept one another's stand- 
ards. Trans World Airlines jets, pow- 
ered by at least one engine overhauled 
in Europe, are landing occasionally in 
New York, for example. But this does 
not mean that safety standards have 
been relaxed to permit the pooling of 
time-controlled, rotatable components. 

To ensure that high standards of 
quality control are the rule in foreign 
shops that overhaul components used 
by U.S. carriers, FAA orders the car- 
riers themselves to make detailed in- 
spections. Results are forwarded to the 
agency, which prepares a list of ap- 
proved overhaul stations and makes it 
part of the carrier's operating certificate. 

Air safety agencies of other govern- 
ments generally follow a similar proce- 
dure. Recently, engineering inspectors 
from the Japanese FAA and Japan Air 
Lines toured the shops of one large 
U. S. flag line to check that U. S. safety 
standards are kept on a par with those 

This type of technical reciprocity is 
a delicate art for the engineers who 
practice it. For example, what degree 
of recognition should FAA extend a 
newly independent nation with a new 
air safety agency, a new flag line and a 
new maintenance shop to service it? 
Should State Department have a voice 
in the decision? 

Formal pooling of parts began in 


and Sabena decided to share their Con- 
vair inventories at nine jointly used 
stations. During the next 10 years, how- 
ever, little progress was made. Al- 
though the borrowing of isolated com- 
ponents were prevalent, top echelon 
airline management was not convinced 
that savings would accrue from member- 
ship in a formal pool. 

How, it was asked then, would the 
initial capital investments be appor- 
tioned? How could an airline’s pride in 
its own equipment and procedures be 
overcome? Who would keep the de- 
tailed records associated with time- 
controlled components? How would 
user charges be calculated? Who would 
do the billing and in what currency”? 

All these questions were solved 
promptly when the industry got its first 
taste of high jet maintenance and com- 
ponent costs. 

To support a fleet of 50 Boeing 707- 
type jets, the cost of which approxi- 
mates $500 million, a typical airline 
might invest $75 million' in spare en- 
gines and parts. It is impossible to 
pinpoint how much of this initial outlay 
could be saved by widespread parts 
pooling. But one executive employed 
bv an airline in the international pool 
told Avtatton Week that a 25% reduc- 
tion seemed realistic. 

In October, 1960, 25 members of 


the International Air Transport Assn, 
met in Copenhagen to sign the pool's 
master document, an “Agreement for 
Pooling Technical Facilities and Serv- 
ices." Swissair was named permanent 
custodian of this document, which all 
airlines must sign in order to participate. 

Here is how the pact works: 

• Applicants must be members of IATA 
and the IATA clearing house. A single 
negative vote cast by a member bars 
an applicant from the pool. All who are 
admitted must agree to reciprocate pool 
services at one or more stations. But a 
member is free to choose his pool part- 
ners, the stations at which he will par- 
ticipate and the support items he wishes 

• Parts or service offered at a given sta- 
tion are to conform with technical stand- 
ards laid down by the provider. But the 
user, or the FAA counterpart in his 
country, may inspect the provider’s over- 
haul facilities and "review the practices, 
procedures and standards employed 
therein.” 

Prime purpose of the pact is to enable 
one carrier, whose aircraft breaks down 
en route, to borrow whatever compo- 
nents are necessary to fly it safely back 
to a major overhaul base. As a general 
rule, therefore, borrowed parts are re- 
moved and returned as soon as practi- 
cable, and title does not change hands. 

In some instances, however, the re- 
turn of a borrowed item serves no useful 
purpose. Thus, if Pan Am replaced a 
damaged windshield from TWA’s store 
at Rome, this $1,600 item would remain 
on the Pan Am jet when it returned to 
Idlewild perhaps a week later. Informed 
of the loan, TWA would immediately 
replace the part at Rome. Pan Am, 
meanwhile, would ship an identical 
windshield to TWA’s maintenance base 
in Kansas City. 

Costs in the international pool are 
called "availability charges.” Here is an 
example of how these fees are com- 
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Taber Amplifiers ride Atlas in 
Aerospace Corp. conductivity test 

Employing three Taber Amplifiers, an experiment conceived by Aerospace Cor- 
poration for the U. S. Air Force rode an Atlas missile, successfully measuring, 
for the first time, electrical conductivity of ionized air during re-entry. The 
amplifiers increased and demodulated the signal from a sensing transducer, 
matching it to the input requirements of the telemetry system. 

Aerospace writes, "Taber Amplifiers met our rigid performance specifications 
. . . performed properly during flight and are still being used for laboratory test 
purposes despite immersion in salt water for several hours before recovery." 

Compact, lightweight Taber Amplifiers are reliable under extremes of tem- 
perature and vibration. Available to meet a wide range of AC and DC output 
requirements, they can be combined with Taber Strain Gage Transducers as 
compact pressure sensing packages. 

Detailed, illustrated literature on Taber Amplifiers and Transducers may be 
obtained by mailing this coupon attached to your letterhead. 


‘ 

TO: TABER INSTRUMENT CORPORATION 

AEROSPACE ELECTRONICS DIVISION SECTION 49 
107 Goundty Street, North Tonawanda. N. Y. 

Send detailed information on Taber Amplifiers and Transducers. 
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pitted: Assume that 10 carriers pool 
DC-8 powcrplants at Cairo and five 
spare engines are stocked there. Total 
value of these engines, using a seven 
year depreciation period, would be pro- 
rated among the 10 airlines. Cost of 
this particular pool, therefore, would he 
the value of the engines divided by 364 
(52 weeks x 7 years). 

Each carrier at Cairo would pay one- 
tenth of this weekly cost while it was 
participating in the Cairo pool. A five 
year amortization factor is used to com- 
pute the cost of components other than 
engines. Generally, a borrowed part is 
returned or replaced within a week. Bill- 
ing is done semi-annually. 

There are seven annexes to the master 
pooling agreement that cover spare parts 
by aircraft type, engines, ground han- 
dling equipment, ground maintenance 
equipment, manpower and electronic 

Technical side of the airline industry 
has held to the philosophy that flying 
safety should be non-competitive. Im- 
portant fixes devised by one carrier to 
boost utilization of its jet fleet are 
shared freely with another, despite the 
fact the two airlines may be intense 
rivals for traffic over a certain interna- 

This trend toward technical coopera- 
tion is being furthered by the parts 

Inventories Taken 

Twice each, year, during the first 
week of May and October, the pool 
members meet to tailor global inven- 
tories to their new summer and winter 
flying schedules. Egyptian representa- 
tives of United Arab Airlines and 
Israelis employed by El A1 use English 
to explain their need for spares along 
Middle East route patterns. Pakistanis 
of Pakistan International Airlines do 
the same with engineers of Air-India. 
JAT. the state-owned airline of Yugo- 
slavia, has applied for membership in 
the pool and may become its first Com- 
munist member. 

Each of these semi-annual meetings 
—Air France will be host at the next ses- 
sion at Nice this October-is arranged 
bv a consolidate chairman, a dutv the 
airlines rotate on an alphabetical Wsis. 
In addition, there is a subchairman ap- 
pointed to oversee the subject covered 
by each of the seven annexes. 

It is the subchairman’s job to com- 
pute accounts receivable and do the bill- 
ing at the end of his six-month tenure 
in office. All accounts, however, are 
settled through the IATA clearing 

Delegates to the semi-annual meet- 
ings, with the approval of top manage- 
ment, have authority to commit their 
companies financially. 

Using only the technical and adminis- 
trative resources of members, always on 
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a non-profit basis, the pool operates 
itself. 

For sound reasons, the pooling of 
parts and equipment along international 
routes has developed far more rapidly 
than it has within the U. S. Distances 
between the terminals linking important 
route segments often arc so great that 
spares cannot be shipped quickly to 
rescue an out-of-commission aircraft. 
Movement of such parts at times would 
require dispatching a second aircraft. 

Only alternative facing the interna- 
tional carriers was to provision individ- 
ually around the world. Capital was thus 
tied up uselessly and interest payments 
on money borrowed to buy seldom-used 
equipment strained cost structures. 

In the U.S., however, most major 
supply depots are only several hours 
from the farthest point on a carrier's 
system. In addition, at many U. S. 
terminals, departures scheduled by all 
airlines reach a peak three times per 
day— roughly at 8 a.m., 12 noon and 6 
p.m. During these hours, most airlines 
would want to borrow ground support 
and maintenance equipment instead of 
sharing their own witn others. 

Despite these problems, seven U.S. 
carriers began operation of a formal pool 
in April, modeling it after the interna- 
tional one already in operation. Ini- 
tially, 315 different kinds of jet parts 
valued at S2.7 million and stockpiled 
at 33 U.S. airports were pooled. 

This summer, TWA, United, East- 
ern and American began discussing the 
parts pool they intend to set up for 
the Boeing 727 when it enters sendee 
in late 1964. According to James A. 
Shaunty, TWA’s system director of 
purchasing, airlines that have ordered 
the 727 hope to reduce capital invest- 
ment in inventories by about S3 mil- 
lion through pooling. 

Parts and equipment in the interna- 
tional pool, by contrast, are worth an 
estimated 575 million, according to 
J. J. Mclntire, Pan Am’s superintendent 
for pooling. Participating in sub-pools 
with 28 of the 34 airlines that have 
signed the master international agree- 
ment, Pan Am provides for others at 
57 of its own stations and borrows at 
64 additional stops. 

As of this spring, the total value of 
pools in which Pan Am participated was 
59,119,000. Included was 53,845,000 
worth of parts provided by Pan Amer- 
ican. In addition. Pan Am has pooling 
agreements with American, United and 
Northwest within the U.S. 

Pooling on this scale is even making 
an impact on the manufacturers of air- 
line transports and support items. The 
airline industry has long suspected 
that customized transports are luxuries 
few will be able to afford in the era 
of supersonic transports. Nevertheless, 
pressure to end the practice of buying 
tailor-made aircraft must come from the 


airlines, not the manufacturer, whose 
profit is a percentage of gross sales. 

This type of pressure is being gen- 
erated as a result of savings realized by 
airlines through pooling. Prior to buy- 
ing Boeing 707-321Bs for example. Pan 
Am ensured its aircraft would be com- 
patible with those ordered by another 
airline interested in forming a 707- 
321B pool. There have been other in- 
stances of airlines foregoing major modi- 
fications that would disrupt their par- 
ticipation in the global pool. 

Almost certainly, consultation among 
the carriers on joint provisioning will 
reach a peak prior to the supersonic 
transport's introduction. The cost of 


that aircraft, between 510 and 530 mil- 
lion to most estimates, and the likely 
cost of its support items will mean the 
purchase of fewer units. 

But it will also mean greater stand- 
ardization among those that are bought, 
according to Pan Am's Mclntire. 

It is unlikely that joint purchasing 
of parts will be attempted prior to the 
supersonic transport; all the flexibility 
needed is provided by pooling. But 
U.S. airlines already arc exploring the 
feasibility of one supersonic transport 
parts pool, operated and owned either 
by an independent company or a sub- 
sidiary formed by a purchasing airline 
for tliis purpose.' 
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U.S. Airline Load Factors in Scheduled Service 

Firs! Six Months of 1962 
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SABENA SIKORSKY S-58 


Sabena Sees Profit in Turbine Helicopter 


Brussels— Sabena Belgian World Airways, sponsor of one of the world s 
first scheduled international passenger helicopter services, foresees a profit 
potential from such an operation within three-to-four years when all-weather, 
low-seat-mile-cost equipment becomes available. 

One of the helicopter’s major assets from Sabena's viewpoint is its ability 
to attract passengers to the airline’s long-distance fixed-wing services. 


However, with load factors declining 
and costs soaring, Sabena’s board of 
directors recently decided to abandon 
the 1 0-city helicopter network after the 
end of the current summer schedule 
(AW July 23, p. 31) and place the car- 
rier’s fleet of eight Sikorsky S-58 heli- 
copters on the market. 

Essentially, high maintenance and 
seat-mile costs of the 12-passenger S-58 
plus its inability to operate in marginal 
weather were the major factors behind 
the mounting loss figures and the 
board’s termination decision. Sabena 
officials insist, however, that the move 
should be regarded as a "suspension 
rather than an actual termination of 
service” since, they say, the airline will 
return to the helicopter front when 
high-speed 40-to-60 passenger twin-tur- 
bine rotary-wing craft such as Sikorsky's 
proposed S-65 or possibly a commercial 
version of the Boeing-Vertol HC-1B 
Chinook become commercially avail- 

With vehicles of this type, top 
Sabena officials believe an international 
European helicopter network over 70- 
to-300-mi. route segments similar to 
those now served bv the S-58— plus the 
important addition of London— can be 
operated on a paying basis. Seat mile 
costs, as an example, should tumble 


drasticallv-from 18 ccnts-plus for the 
S-58 to about 3 cents for the S-65. 

The airline feels that network use 
of the present twin-turbine Vertol 107 
or Sikorsky S-61, which has a seat 
mile cost of seven and one-half cents, 
probably would still result in a money- 
losing proposition, although only a frac- 
tion of that sustained with the S-58. 
Small quantity purchase of one of these 

a means of avoiding suspension of serv- 
ice under a plan whereby they could 
have been shuttled onto the short-haul 
segments of the network upon the ar- 
rival of larger capacity aircraft. 

The proposal was later vetoed, how- 
ever, as an economy move to reduce 
the carrier’s over-all losses which last 
year amounted to almost $40 million. 

The airline also foresees a growth in 
the market potential as “more and more 
big jets and, tomorrow, supersonic 
transports are put into service.” One 
official, speaking of the potential in this 
area, adds: 

“I believe our experience has shown 
we were right in our philosophy that 
helicopters can be used to attract pas- 
sengers from the hinterland into a major 
airport for connection with fixed wings. 

"Within a radius to 300 kilometers 


[186 mi.] of Brussels you have a popu- 
lation of about 75 million people, and 
Europe’s major airports are scattered— 
rcally only Paris, London, Frankfurt, 
Brussels and Amsterdam. What good 
is it to fly the Atlantic in seven hours if 
it's going to take that much time and 
longer to get home? 

"If a man lives in Rotterdam, now he 
can step into one of our helicopters in 
the center of the city and come directly 
to Brussels for his fixed-wing connec- 
tion. . . . When we stop service, he will 
either go to Amsterdam [airport] or 
stay in his car or train.” 

Although almost impossible to assess 
in terms of numbers or dollars and 
cents, the helicopter sendee also un- 
doubtedly has attracted U.S. tourists 
to fly Sabena on the transatlantic flight 
to Brussels and later take the helicopter 
trip on to Paris or points in Holland 
and Germany at little or no extra cost. 

There is no doubt that the promotion 
of the helicopter in the U. S. was “very 
good for us,” a Sabena spokesman said. 
"Everyone else advertises the same 
thing— fastest jet, best service, best 
food, etc.— when everybody knows it’s 
all about the same. . . . We could offer 
helicopter flights to places where people 
can sight-see on the way and where no 
[fixed-wing] aircraft can fly. It was good 
promotion, and we’re going to lose 
that.” 

To increase the attractiveness of the 
helicopter and to minimize the com- 

E lexity of ticket transactions involving 
oth helicopter and fixed-wing flights. 
Sabena pegged its rotary-wing fares at 
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EAST 

VS. 


WEST 


DIAGRAMS 

vs. 

EQUATIONS 

THE COMPUTER'S ANSWER TO A LONG- 
STANDING COMPUTER ISSUE. 

For a decade East Coast and West 
Coast computer designers have 
been using different methods of 
representing computer logic— the 
Easterners with diagrams, the 
Westerners with equations. 


LBSMI= 

frx aiXl*a2 *00-fca?O 
+<2-xAnOfz-*Az') C lfca *) 
+ 0-'XAI*)6_XA2*XlFCAY 
-I- O-XA I) Ci.XA2.XLFC A) 
LFCAJ = 

CLXAOCLXA2.) 

LFCAK = . 

Clxai *)(lxa2*) 


In the example illustrated here, the 
diagram and the equation tell us 
exactly the same thing. Either repre- 
sents a serial full adder where the 
sequence of pulses at the output, 
LBSM, will represent a serial binary 
number that is the sum of two serial 
binary input numbers occurring at 
LXA1 and LXA2, (The asterisks 
indicate binary complements; for 
example, whenever LXA1 is ener- 
gized LXA1° is not, and vice versa. 
LFCA is a carry flip-flop. ) 


There are persuasive arguments on 
both sides. Eastern proponents of 
diagrams point out that the logical 
interconnections can be seen at a 
glance and followed through any 
number of stages by eye. The logical 
structure of an entire system can be 
understood from a diagram more 
directly and intuitively, they main- 
tain, than from a set of equations. 

The Western argument for equa- 
tions goes like this. It’s not true that 
diagrams communicate better to the 
viewer’s intuition, except at first 
exposure. The human mind is highly 
adaptive. After working analytically 
with the equations for a while, the 
mind begins to operate intuitively 
in that symbology. Then the intrin- 
sic superiority of equations over 
diagrams begins to make itself evi- 
dent. One advantage, say the 
Westerners, is that equations can 
represent the same information 
more compactly and efficiently, as 
our illustration shows. Another is 
that equations lend themselves bet- 
ter to computer manipulation of 
logical design information. 

As evidence of the latter advantage 
Westerners point to a recent 
achievement of some Litton Systems 
people: a completely mechanized 
procedure for translating logical 
designs into wiring lists, including 
operational simulation of the design 
to verify its accuracy. A procedure 
enormously facilitated by the com- 
puterizability of logical equations. 
It’s easy to picture the benefits in 
cost, delivery schedules, reliability, 
price. Using only a partial develop- 
ment of this method Litton Systems 
recently brought a major computer 
system from concept to operation 
in less than a year. 



ffl 


Now under consideration at Litton: 
a machine that will accept as inputs 
a supply of standard computer 
components and a set of coded 
specifications defining the logical 
functions desired, and will crank 
out completely fabricated systems. 
Maybe you think we've loaded the 
argument in favor of equations. 
You’re right. But we're ready to lis- 
ten to arguments on either side. 
Drop us a card. Or better still, 
drop in in person. You’ll like the 
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imagination-stretching atmosphere 
generated by Litton management's 
appreciation of the rewards of cre- 
ative controversy. We have a few 
excellent opportunities for com- 
puter design people. Ask for Harry 
Laur at Litton Systems, Inc., Data 
Systems Division, 6700 Eton Ave., 
Canoga Park, California. 


DATA SYSTEMS DIVISION 

LITTON SYSTEMS, INC. 


A DIVISION OF LITTON INDUSTRIES 


the standard European tourist rates de- 
spite the high seat-mile costs involved. 

Crew cost, however, has been kept at 
a minimum, with only a single pilot 
aboard who can speak to the passengers 
through a public-address system in the 

Despite the attractions, both hours 
flown and load factors have been in a 
downward spiral to levels below those 
attained even before the peak year of 
195S when Sabena, with two chartered 
Vertol DH 44As augmenting its regu- 
lar S-58 fleet, offered sight-seeing flights 
over the Brussels world exhibition in 
addition to its normal schedule. 

A year earlier, Sabena helicopters had 
logged a total of 9,544 flight hours 
while ferrying 40,761 passengers for a 
load factor of 48.9%. During the exhi- 
bition, the figures jumped to 10,995.25 
flight hours, 117,858 passengers-65,- 
368 of them on short exhibition hops— 
and a 52.9% load factor. 

Load Factor Drops 

Load factor for the following year de- 
clined to 38.5%, then revived to 47.2% 
in 1960 before dropping to 37.9% 
last year when traffic losses were being 
registered by almost all airlines on al- 
most all types of operation. This year, 
the final one, Sabena expects a load 
factor of 39.2%, but flight hours will 
be less than half of those of 1961-2,- 
251.56 as compared with 4,887.2 last 
year. 


Twin-engine operation with its 
greater reliability will, Sabena believes, 
cure most of these ills. Inability of the 
S-58 to be instrumented for all-weather 
operation because of the danger of fly- 
ing in such conditions in a single-en- 
gine aircraft has, for example, prevented 
the extension of service to London, a 
potential rival to Paris in passenger 
volume, and has sometimes caused se- 
vere problems so far as schedule reliabil- 
ity and punctuality arc concerned. 
Weather Limits S-58 

"On a Brussels-Paris flight,” one 
spokesman explains, “you can have 
good weather in Brussels and good 
weather in Paris, but if the weather in- 
between is no good, you can’t takeoff.” 
Me adds: 

"Another problem [with the S-58] 
is that, with a single engine, you need 
space to climb and you have to follow 
routes where you know you can make 
an emergency landing-[Sabena thus far 
has registered only one in the 10 years 
of its passenger operations]— and it has 
been difficult to find heliport locations 
in the center of the cities . . . where 
land also is expensive. 

“With a multi-engine operation, you 
don’t need this. You can use a rooftop- 
type heliport, taking off and landing al- 
most vertically, and you don’t have to 
fly a devious route because, if one en- 
gine fails, you still have another one to 
keep you going.” 
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Calling the shots 


Sperry knowledge and experience is helping 
to shape and sharpen America's missile 
capability— current and future. 

Beginning with recent history, Sperry was 
responsible for the Sparrow I, first air-to-air 
missile in the nation's armament, as well as 
providing guidance and control for Army's 
Jupiter, Navy’s Regulus, and Air Force's 
B-58 "manned missile” bomber. 

Now in training with the troops is Ser- 
geant, a highly mobile Army tactical missile 
system of stake-splitting accuracy. It is 
transported to the launch site in four sec- 
tions... field-supported by integral mainte- 
nance test stations, also on wheels. Sperry 


is systems manager for the entire program. 

Navy’s Polaris-firing submarines are un- 
der the navigation systems management of 
Sperry . . . are navigated by Sperry SINS 
(Ship’s Inertial Navigation System) . . . 
steered and stabilized by Sperry gear . . . 
dived and maneuvered with Sperry controls. 
A Sperry NAVDAC computer correlates all 
data for launching. Also for Navy, Sperry 
makes guidance radars for the surface-to- 
air Terrier and Talos missiles. 

Latest Sperry subcontract is for stable 
platforms for Air Force's Minuteman, to 
provide exacting references against which 
the slightest change in the missile’s course 


can be measured with high accuracy. And at 
the extreme end of the missile spectrum 
is Army’s Nike Zeus — the nation’s only 
anti-missile missile system in advanced de- 
velopment — for which Sperry provides the 
critical extended range target tracking and 
discrimination radar transmitters. 

In addition, Sperry has supplied a num- 
ber of arming and fusing systems, a wide 
variety of ground support equipment, and 
superaccurate miniature components for 
missiles and space vehicles— to help Amer- 
ica’s missile men “call the shots” with ever 
greater certainty. 

General offices: Great Neck, New York. 
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Europeans Push V aried T ransport Designs 


Geneva— European airframe manufac- 
turers, heartened by the export suc- 
cesses of the Sud Caravelle turbojet 
and Fokker F.27 turboprop, are devel- 
oping a wide spectrum of transport de- 
signs ranging in scope from the super- 
sonic to short-haul feeder-liners. 

Most also are following the market- 
ing philosophy behind the acceptance 
of the Caravelle and F.27, designing 
toward areas largely overlooked by U. S. 


firms whose home-market potential 
often can drive prices to lows with 
which other manufacturers of similar 
products from abroad cannot effectively 
compete. 

French industry’s major technical 
and financial hopes are now riding with 
the 100-passenger Mach 2.2 Super 
Caravelle program, a medium-range air- 
liner designed to fill the range and 
speed gaps left by the U. S.’s inclina- 



With the successful Project Mercury flights of Astronauts 
Sheppard, Grissom, Glenn, and Carpenter, Macwhyte aircraft 
products have been used in most every history-making air- 
craft and aerospace achievement. 

The know-how gained through the years from the Jennies 
to the jets is built into aircraft cable, terminals, assemblies, 
and tie rods shown in Macwhyte’s Aircraft Catalog A-4. 

These Macwhyte aircraft products are available through 
distributors and fixed-base operators. And, in addition, 
Macwhyte branch offices and representatives also are always 
ready to give you the very best service. 
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tion toward greater stage lengths at 
higher Mach numbers. 

For the moment, however, the pro- 
gram appears to be caught in a political 
hiatus. French and British governments 
agreed last spring to jointly finance the 
project with each equally sharing the 
estimated S2S0-million development 
cost. Thus far, France has allocated S25 
million for detailed design study work, 
but no other funds have been forth- 
coming. 

Further delays of any substance 
could seriously affect plans to have the 
aircraft on the market by 1968, several 
years before the larger U. S. designs, 
and cripple its over-all sales oppor- 

Such a delay also could be critical to 
Sud. France’s industry trade association, 
the Union of Aeronautical Industries, 
recently warned that final approval of 
the project is “essential” if Sud is to 
avoid a serious production gap after 
deliveries of the standard Caravelle 
series have been completed. 
Management Debated 

Management structure for the pro- 
gram, however, is still being debated 
between the British and French, al- 
though performance compromises al- 
ready have been made and largely agreed 
upon. France will stick by its original 
specifications for a 1,0(10-3,000 mi. 
stage length aircraft, while a second 
version with transatlantic capability 
will be developed to meet British cri- 

Aircraft, with four powerplants bur- 
ied in the tail of the fuselage, will be 
powered by either the Bristol Siddeley 
Olympus 593 turbojet or a Rolls-Royce 
design now under development if 
Anglo-French cooperation becomes a 

If it docs not, Sud may turn to either 
Pratt & Whitney or General Electric 
in the U. S. 

Sud, meanwhile, is continuing to 
push variations of its standard Cara- 
vdle in hopes of keeping its production 
lines open and moving. 

First model of the more powerful 
Caravelle 10-A powered by two Gen- 
eral Electric CJ803 aft-fan engines of 
16, 100. -thrust each was scheduled to 
roll out from Sud's Toulouse produc- 
tion facility late last month, and the 
French government was expected to un- 
derwrite the cost for speculation pro- 
duction of 10 of the aircraft. 

Most likely customer, aside from Air 
France, appears to be KLM Royal 
Dutch Airlines which is currently seek- 
ing a replacement for its Lockheed 
Electra-turboprop fleet. KLM. however. 
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What a life the CP-100 recorder leads. It even gets 
shock- mounted in a train to measure the flatness of the 
roadbed. And never a change in its true instrumentation 
quality performance. In fact, you’ll find 
the CP-100 right at home in a down-range 
test van, nuclear submarine— or a clinical 
laboratory. (It can be rack- mounted.) It 
provides Direct, FM-Carrier and PDM 
recording. Is easily accessible: the entire 



transport assembly lifts up. And it operates on almost 
any standard source of power, including batteries. 
The CP-100 is perfect any time, anywhere you need 
a reliable precise portable. For more 
data write the only company providing 
H recorders and tape for every application: 
Ampex Corporation, 934 Charter Street, 
in Redwood City, California. Sales and 
service engineers throughout the world. 
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also has evidenced stron 
Convair 880. 

On another tangent. Sud is propos- 
ing a 150-passenger short-haul version 
of the aircraft designated the Caravelle 
20. Billed as an ideal bus-service high- 
density transport, the aircraft would re- 
tain the general outward appearance of 
the standard Caravelle while incorpo- 
rating a stretched fuselage plus two ad- 
vanced versions of the Rolls-Royce 
Conway bypass engines of 22,000-lb.- 
tlirust each. 

Netherlands' Fokker, on the other 
hand, is busv with the design and de- 
ve'opment of a DC-3, Vickers Viscount 
700 replacement designated the F.28. 

First announced late last spring, the 
F.28 is scheduled to carry 40 passen- 
gers in first-class configuration and 60 
rn tourist, with first deliveries beginning 
in the 1966-67 period. Powerplants. 
one mounted on either side of the rear 
fuselage, would be the derated Rolls- 
Rovce Spey Junior of 8,650-lb.-thnist 
each. Designed to operate economically 
over stage lengths of between 200 and 
1,000 mi., the F.28 would have a maxi- 
mum cruise speed of Mach .75 and a 
gross takeoff weight of 50,000 lb. 

Decision as to whether to order it 
into production hinges largely upon fa- 
vorable government reaction to a 
Fokker request for approximately $30 
million to cover the cost of develop- 
ment and manufacture of the first pro- 
totype, which could fly as early as 1965. 

Major competitor, Fokker officials 
believe, would be British Aircraft 
Corp.'s BAC 1 1 1 jet transport. 

France's Nord, in turn, is offering a 
smaller 23-passenger turboprop series as 
a potential DC-3 replacement. Initial 
model of the series, the Super Brous- 
sard MH-260. will be demonstrated in 
the U. S. sometime this fall. 

Nord, however, believes it will attain 
greater export success with a pressurized 
version of the Super Broussard, the 
MH-262, which is scheduled to fly be- 
fore the end of the year (AW Aug. 20, 
p. 104). Powered by two Turbomeca 
Bastan 6 turboprop engines of 1,065 
ehp. each, the aircraft has a projected 
fully-equipped sales price in the U. S. 
of approximately $500,000. First mod- 
els are scheduled to be available by the 
second quarter of next year. 

In Germany, Ernst Heinkel Flug- 
zeugbau is offering DC-3 replacement 
customers their choice, turbojet or tur- 
boprop. More unconventional of the 
two is the turbojet, the Heinkel HE 
211B-1, powered by two 4,200-lb.- 
thrust GE 700-2B turbofan engines in- 
stalled in parallel in the tail section of 
the fuselage. 

At a maximum gross weight of 24,250 
lb., the HE 211B-1 is designed to carry 
24 feeder-line passengers over stage 
lengths of up to 700 mi. at a cruise 
speed of 540 mph. Although lacking 
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government support for the project, 
Heinkel officials say they would order 
it into production once" 20 to 25 or- 
ders were in hand. Tire company cur- 
rently is making a market survey within 
Europe and the U. S. in an effort to 
gage the aircraft's market potential. 

The 21 lB-l’s turboprop counter- 
part. the HE 211A-1, would be pow- 
ered by two Lycoming T5s of 2,200 
slip, each and carry 23-to-25 passengers 
ov er a maximum range with reserves of 
444 mi. Government support is lack- 
ing here, too, and the future of the 
program appears to be in doubt. 

A step beyond these essentially 
feeder-liner aircraft is the realm of 
V/STOL, where Focke-Wulf is pressing 
ahead on one of the more ambitious 
designs within Europe. Incorporating 
six purc-lift engines in each of two wing 
pods, the 85-passenger FW.260 also 
would receive power during vertical or 
STOL regimes from deflected thrust of 
the four main powerplants, pylon- 
mounted in pairs beneath each wing. 
Design horizontal cruise speed is Mach 
.85. 

Lift engine now envisioned for the 
project is the 8,000-lb.-thrust Bristol 
Siddeley BS.59. Main powerplants prob- 
ably would be deflected-thrust versions 
of the Rolls-Royce Spey. 

Focke-Wulf, which has been working 
on the high-wing design for the past 
two years, says the aircraft can operate 
over stage lengths of between 300 and 
1.200 mi., and that it will earn- it 
through the development stage at least, 
regardless of government aid. 

Germany’s Dornier is taking an al- 
ternate approach to V/STOL, designing 
its medium range and weight DO.31 
transport around the Bristol Siddeley 
BS.53 lift-thrust engine, podding one 
beneath each wing. Rolls-Royce RB.162 
pure-lift engines also probably would be 
installed in the wing sections for use 
during vertical flight. 

France has spawned several recent 
STOL transport designs, most of them 
geared to an air force design competi- 
tion for such an aircraft. Winner was 
the high-wing Spirale Three powered by 
two Turbomeca Turmo-3 turboprops. 
With a cruise speed of 280 mph., the 
Spirale is designed to take off within a 
distance of 960 ft. carrying 32 passen- 
gers or 24 combat-equipped troops over 
a maximum range of 935 mi. 

Spirale Three prototype is now under 
construction, although its military fu- 
ture appears in doubt. French air force, 
pressed by the budgetary demands of 
more critical items, is studying proposals 
that the program be canceled. 

Brcguct also has designed a scries of 
vehicles, including the Brcguct 941. its 
commercial 942 version and the 945, a 
blown-flap-principle entry in the cur- 
rent North Atlantic Treaty Organiza- 
tion competition for a STOL transport. 
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Blabbermouth 


narate is an automatic radar test system developed 
for the Navy by Northrop. One of its main functions is 
to warn the radar operator when anything goes wrong 
with his equipment. But that’s just the first step. 

When it discovers a fault in the radar, narate can be 
programmed to find out what the trouble is, and isolate 
it down to the lowest removable unit. Or it can be di- 
rected to bypass the fault in order to continue the test. 


narate has been tested at the Navy Electronics Lab- 
oratory, San Diego, for integration and compatibility 
with a complex air search radar. It is now installed 
aboard the USS Columbus for evaluation in fleet oper- 
ations. Based on the proven Datico automatic test 
equipment concept, narate was developed for the 
Navy by the Nortronics MnnTMnnn 
Division of Northrop. nUillflniUr 



CARGO LOADING DOOR, 62 x 84 in., lias been cot into Gulfsbcam fuselage to demonstrate cargo haul capability for military missions. 


Gulfstream viewed as DC-3 


By James D. Hendricks 

Bethpage, N. Y.— Grumman Aircraft 
Engineering Corp. has modified the 
interior configuration of its No. 1 Gulf- 
stream flight prototype here in an at- 
tempt to demonstrate that the twin- 
engine executive aircraft is suited to 
replace aging DC-3s in civil and mili- 
tary transport operations. 

Grumman already has provided 
demonstration flights for several Navy 
and Air Force officials who arc seeking 
replacements for their DC-3 versions— 
designated C-47s by USAF and R4Ds 
by Navy. Representatives of the Long 
Island, N. Y. company also have visited 
the Pentagon frequently in the past few 
months to discuss the possibility of 
orders for the Gulfstream, a proven air- 
plane which has been sold to almost 
100 business firms in the U. S. and 
abroad for administrative use. 

Next week, the No. 1 Gulfstream 
will be flown to Las Vegas, Nev., for 
static display and possible demonstra- 
tion flights at the annual Air Force 

Additionally, Grumman has pro- 
posed the Culfstreain to short-haul air- 
lines which now use the DC-3. The 
companv is flying the plane over rep- 
resentative short-segment routes in the 
U. S. to compile statistical performance 
data on its applicability to the DC-3 
commercial role. 

If Grumman can penetrate either the 
commercial or military market with the 
Gulfstream as a ‘‘new’ DC-3,” the com- 

n will have prospects of selling up 
,000 or even more aircraft in this 
country and overseas, it contends. 

Grumman estimates that there are 
about 900 DC-3s being operated in the 


commercial market alone— approxi- 

mately 200 of those in the U. S. The 
Air Force still has about 750 C-47s in 
service, while the Navv is still operating 
slightly over 200 R4Ds. 

However, the military market hinges 
on the unpredictable annual defense 
budget. "If money gets tight in the 
Department of Defense, the services 
will start chopping from the bottom of 
the budget up in order of ascending 
priority,” a Grumman official pointed 
out. "If that happens, orders for the 
new support aircraft will be among the 
first to lose funding.” 

Therefore, Grumman is keying most 
of its sales efforts to the commer- 
cial operators. Under the spurring of 
Civil Aeronautics Board Chairman Alan 
Boyd, several major aircraft manufac- 
turers in the United States arc presently 
developing cither modified versions of 
existing aircraft or entirely new designs 
to fill the DC-3 roll (AW Apr. 30, p. 
49). 

Besides the Gulfstream, leading con- 
tenders among alreadv-operational air- 
craft are Fairchild Stratos Corp.’s F-27 
turboprop transport and France’s Potez 
S40-thc latter being pushed by its 
U. S. distributor, Turbo-Flight, Inc. 

Boyd said that the DC-3 replacement 
should fit these requirements: 

• Passenger capacity of no more than 
24, with adequate space for baggage 
and 1,000 lb. of cargo. 

• Fuel capacity sufficient to permit four 
intermediate stops on 500-mi. stage 
lengths, with no more than one refuel- 
ing. 

• Runway requirement of no more than 
4,000 ft., if possible scaling down to 
shorter takeoff or even vertical takeoff 
capability. 


Replacement 

• Price of less than $500,000 per plane, 
including essential electronics. 

Grumman is basing its campaign on 
the fact that the Gulfstream is easily 
adaptable to these specifications and 
that the aircraft has proven itself in 
operation, with more than 75,000 flight 
hours accumulated since the executive 
carrier was certificated three vears ago. 
(AW Oct. 5, 1959, p. 52). 

The transport which the company is 
offering to commercial carriers is a 
24-passengcr version of the Gulfstream 
which has been flown by company 
pilots over five 100-mi. trips without 
refueling while carrying 24 persons with 
30 lb. of luggage each and an additional 
1.000 lb. of cargo stowed in a compart- 
ment aft of the passenger cabin. 

Passengers are carried in eight rows 
of seats— two abreast on one side of the 
aisle and one row on the other. Seats 
can be attached and removed from fit- 
tings on the cabin floor in a few min- 
utes to pemiit the two-abreast section 
to be placed on either side of the cabin. 
Cabin length is 30 ft. 8 in.: width is 88 
in., and the floor-to-cciling height is 
73 in. 

Flight attendant’s scat, rest facilities 
and a coat rack arc provided at the rear 
of the passenger cabin. Tire lOO-cu.-ft. 
baggage hold, on each side of the air- 
craft between the cockpit and passenger 
cabin, can accommodate a total of 720 
lb.— meeting Boyd's 30-lb. per passenger 
specification. Radios and other elec- 
tronic gear are to be situated on the 
starboard side of the flight cabin next 
to the baggage hold and opposite the 
main door of the aircraft. Aircraft hy- 
draulics are located on the port side 
just aft of the door. 

The cargo hold is pressurized to allow 
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access during flight through a small 
door in the rear wall of the passenger 
cabin. Cargo will be loaded through a 
door in the aft starboard side of the 
plane. 

The Gulfstream passenger cabin is 
pressurized to 8,000 ft. at the maximum 
certified altitude of 30,000 ft. and 5,500 
ft. at the normal 25,000 ft. cruise alti- 
tude. 

There is no change in the basic Gulf- 
stream airframe, but the short-haul com- 
mercial transport version will weigh 
only 33.000 lb. at takeoff, compared 
with 35.100 lb. for the executive ver- 
sion. Weight saving results partly from 
elimination of many of the sophisticated 
electronics systems, usually preferred by 
business firms purchasing administra- 
tive transports, and partly from lesser 
fuel requirement for the short-haul mis- 


Electronics complement on the Gulf- 
stream transport will consist of dual 
VHF communications and navigation 
gear, a glide slope indicator, single 
marker beacon, an ADF unit, transpon- 
der, weather radar, audio system and a 
compass. The executive version, in 
addition, often carries Doppler radar 
gear, Loran systems and other backup 
electronic equipment not vital to a 
feederliner transport making only short 
trips over land. 

Grumman officials do not feel that 
any company can hold aircraft unit 
price to $500,000 for a DC-3 replace- 
ment due to the higher price tags on 
modem electronic equipment and the 
general rise in production costs since 
the day the DC-3 was on the assembly 
line. 

Although no definite price is quoted 
by the company, the eventual figure 
probably will fall about halfway between 
Boyd's $500,000 level and the current 
price of approximately $900,000 for the 
Gulfstream executive carrier. Again, 
the reduction in price for the transport 
version is attributable to elimination of 
costly electronics. 

Grumman's point here is that the 
Gulfstrcam's improved performance 
over the DC-3 in terms of service ceil- 
ing, speed, range and payload— plus the 
appeal to passengers of a new, modem 
aircraft— will more than make up for the 
higher cost of the Grumman plane. 

“If the feederlines can achieve an av- 
erage load factor of 50 to 60%. they'll 
make money," Bernie Harriman, Gulf- 
stream project engineer said. "We be- 
lieve the Gulfstream can help them 
reach that average.” 

The military transport version will 
accommodate IS passengers or carry up 
to 7,500 lb. of cargo under nonnal 
conditions, according to William T. 
Schwendler, chairman of Grumman’s 
executive committee. A cargo door, 62 
in. high x 84 in. wide, has been cut 


DIBORANE 

Significantly better 



Space Storable Propellants 


Diborane (B 2 H 6 ) offers unique advantages as a high impulse fuel 
for space storable systems. Diborane is currently under develop- 
ment and evaluation in a number of programs. For price quotations 
and delivery schedules on any amount, from pounds to tons, call or 
write Callery Chemical Company, Defense Products Department, 
Callery, Pa. 


QUICK 
FACTS ON 
DIBORANE 


Boiling Point — 92.5*C (— 134. 5*F) 

Melting Point — 165. 5°C (— 266%) 

Density, liquid. <5 B P .0.437 g/ml. 27.28 ibs/cu ft 

Critical Temperature 4-16.7'C. 62"F 

Critical Pressure 581 psia. 39.5 atm. 

Heat of Formation, liquid. B.P +2.93 kcal/mole 


Technical bulletins and specific impulse values of diborane with 
variety of oxidizers are also available by writing to Callery. 


r/lLLERY 


CALLERY CHEMICAL COMPANY 

THE FREE WORLD’S ONLY BORANE FUEL CAPABILITY 
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.05% RPM ACCURACY! 
24-30 VDC RANGE! 
0.4 OZ-IN TORQUE! 
2000 HR MINIMUM! 


Impossible? 
Prove it 
yourself! 



We're confident that you can't make our Chronometric 
motor K5801 go wrong. We tried. We varied line voltage. 
We varied load. We receive constant rpm's every time. 
The A. W. Haydon Company's Chronometrically governed 
DC timing motor, K5801 will deliver 0 to 0.4 oz.-in. 
torque at 3600 rpm, accurate to ±.05% over a range 
of 24-30 vdc! It will do this for at least 2000 hours! 
K5801 weighs only 9 02 .; will take ambient temperatures 
from — 55°C to +100°C; vibration from 5-2000 cps at 
10g; shock at lOOg for 11 ±1 milliseconds, and draw 4 
watts maximum. Recalibration, if necessary, may be done 
quickly to ±.02% with a 60 cps strobe light and a screw- 
driver. All this in a package only 2'U" long by 134" 
diameter. This is a mighty motor indeed. Mighty accurate. 
Mighty reliable. Write The A.W. Haydon Company for 
ordering information and test procedure booklet SP9-4, 
or see your nearest A.W. Haydon sales representative. 


AYDON 


COMPANY 


into the port side of the No. 1 Gulf- 
stream's aft fuselage to demonstrate ease 
of loading with the aircraft. 

The military version can be fitted 
with seats or stripped of them quickly, 
Harriman pointed out, and a bulkhead 
could be installed splitting the cabin 
lengthwise for carrying half passengers 
and half cargo, if desired. Seats can 
be attached to five tie-down tracks run- 
ning the length of the cabin. 

Statistical data compiled by Grum- 
man and based on comparison of Gulf- 
stream operation with other short-haul 
transports, including the DC-3, shows 
the Grumman plane has a direct operat- 
ing cost of 51.51 cents per mile, second 
only to the Potez 840’s 48.94 cents/ 
mile. The DC-3, according to Grum- 
man’s estimates, costs 54.66 cents/mile 
in operation, while Fairchild’s F-27A 
is rated at 75 cents/mile. 

Other Grumman figures show that 
the Gulfstream has an effective range 
of 1,900 mi. carrying 24 passengers and 
baggage at an altitude of 30,000 ft. The 
company adds that elimination of pres- 
surization equipment for feederlines 
which fly at low altitudes will reduce the 
cost of the Gulfstream. 

The Gulfstream is capable of trans- 
porting 5,800 lb. of cargo nonstop over 
1.950 stat. mi. Installation of additional 
fuel cells in the wings enables the Gulf- 
stream to fly nonstop transcontinental 
and West Coast-Hawaii stages. The 
extra tanks cam' a total of 1,640 lb. of 
fuel, affording the aircraft a fuel ca- 
pacity of 12,100 lb. 

At this time, Grumman has no plans 
for replacing the Rolls-Royce Dart tur- 
boprop engines used on the Gulfstream, 
although there has been speculation that 
the General Electric T64 turboprop 
might be adopted. 

Grumman has evaluated the T64, an 
engine which may not be available for 
another few years, and has decided to 
stay with the Darts. However, rumors 
that the U. S. government might favor 
the American-made T64 over the Brit- 
ish engine has led the company to keep 
the Gulfstream design sufficiently flexi- 
ble so that the T64 can be installed if 
the government buys the Grumman 

E lane and insists on the American tur- 
oprop powerplant. 

Ground support equipment for the 
Gulfstream transport will be held to a 
minimum. The aircraft contains its own 
passenger loading and unloading ramp 
built into the main door. 

Grumman is banking most of its 
hopes for the Gulfstream DC-3 replace- 
ment on the company’s argument that 
it is illogical for the government and 
industry to spend $50 million or more 
to develop a new aircraft for the DC-3 
role. Proven executive carriers, they 
point out, can be purchased off-the-shelf 
with little modification and circumvent 
the development costs. 
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INSTANT 
INTELLIGENCE 
FOR INSTANT 
DECISIONS 



Fairchild's new Ground Sensor Terminal permits real-time 
battlefield surveillance from a remote command post. 

This is what it does; The mobile Ground Sensor Terminal receives 
photographic, infrared or radar views transmitted by an airborne re- 
connaissance system. The signals are displayed on a TV screen for 
instant evaluation. In the Ground Sensor Terminal, the signals are 
also recorded on film and rapid-processed for high-resolution ex- 
amination. Position of the aircraft or drone is traced automatically 
on a plol board for precise geographic location of each area viewed. 



Fairchild, Department 14, 750 
Bloomfield Ave., Clifton, N. J. 


A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY 




First 

in the world 
in automatic 
flight control* 







The venerable DC-6— still delivering a 
day's work for a day's pay— is a reminder 
of an era that is passing. Within a few 
years supersonic transports will join to- 
day's jetliners and add a totally new di- 
mension in air commerce. All have some- 
thing in common: automatic flight con- 
trol systemsdesigned exactly totheirnccds 
by Sperry. This means the unmatched 
performance, the uncompromising qual- 
ity. the day-in. day-out reliability which 
Sperry flight control systems have been 


delivering since automatic flight began. 

Sperry Phoenix today has responsibil- 
ities for flight control systems for every 
class of aircraft. Helicopters and drones 
along with jetliners and intercontinental 
bombers. Light business aircraft along 
with high-performance military jets. No 
oilier developer-manufacturer in llie 
world has experience in such depth 

The “cross-breeding” of experience 
in flight controls for so many dissimilar 


aircraft, in so many speed regimes and 
with so many end uses, has developed a 
capability at Sperry that is unmatched 
in the industry. That is why we today 
are providing solutions, not just propos- 
als, which meet both general and special 
requirements for all-weather operation. 

Whether your own project is in the 
military, commercial, business or private 

advanced the specifications — you will 
profit by dealing with Sperry Phoenix. 




United Technology Corporation 



Turbine Aircraft Load Factors in Scheduled Service 
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New Blind Landing Aid Is Demonstrated 


By Philip J. Klass 

Teterboro, N. J.— Microvision, a fundamentally different type of blind- 
landing aid which shows the pilot an outline of the airport runway under 
all-weather conditions and his position in relation to it— much as if he were 
viewing the runway lights at night under VFR conditions— has been success- 
fully demonstrated by Bendix Corp. 

Preliminary flight tests conducted by the Air Force's Aeronautical Systems 
Division at Dayton have been sufficiently promising to prompt the Federal 
Aviation Agency to allocate funds for additional development work on the 
system. Original Microvision development was funded by Bendix. 


The new technique has received wide 

according to Bendix, because its use is 
almost instinctive and the transition to 
contact flight is so easy. 

In the experimental USAF installa- 
tion on a Convair C-131, the display 
is shown on a small cathode ray tube 
in the cockpit. In a more advanced in- 
stallation now being incorporated into 
a Bendix DC-3, the presentation will 
appear to be superimposed on the air- 
craft windshield, as if it were far ahead 
of the airplane, further enhancing the 
contact flight illusion. 

Despite limitations of the experi- 
mental installation in USAF’s C-131 
and ground facilities installed at Pat- 
terson Field, one Air Force pilot de- 
veloped so much confidence in Micro- 
vision during the preliminary tests that 
he made an unscheduled landing while 
under the hood using the system. 

In concept, Microvision is decep- 
tively simple. The ground installation 
consists only of a group of small low- 
power radar transmitters which are 
placed on both sides of the runway and 


spaced along its length much like or- 
dinary runway lights. 

The airborne equipment consists of 
two pairs of microwave horn-type an- 
tennas, one pair spaced vertically, the 
other horizontally, a four-channel micro- 
wave receiver and a suitable cathode ray 
tube display. The four receiving horns 
are installed in the nose, and precisely 
aligned relative to the aircraft’s fore-aft 
axis. In an operational installation, these 
horns might be installed on the back 
side of a weather radar antenna, or 
flush-mounted around the periphery of 
the radome. 

liach of the ground beacons trans- 
mits approximately 400 pulses per sec- 
ond with no attempt to synchronize 
the transmitting times of the several 
ground bcacous. When a pulse from 
one of the ground beacons is received 
by the aircraft, a comparison of the 
relative amplitudes of the signal re- 
ceived at each of the two horizontal 
antennas is made to determine the 
angle of the beacon in a horizontal 
plane with respect to the aircraft’s cen- 


terline. A similar comparison of signal 
amplitudes at the two vertical antennas 
is made simultaneously to determine 
the angle to the beacon in a vertical 
plane. This is a technique similar to 
that used in monopulse radar. 

The beacon’s horizontal and vertical 
angles then are used to displace the 
electron beam of the cathode ray tube 
bv a proportional amount in a horizon- 
tal and vertical direction, and the 
beam then is energized to produce a 
spot on the tube face. When the next 
ground beacon transmits a small frac- 
tion of a second later, the process is 
repeated. 

The net result, as seen by the pilot, 
is a group of white spots, one for each 
ground beacon, which bears a strong 
resemblance to the appearance of air- 
port runway lights at night during VFR 
conditions. 

Current thinking at Bendix is that 
about 12 ground beacons, six on either 
side of tne runway, are sufficient to 
provide an acceptable replica of the 
runway lights. However, the experi- 
mental installation at Dayton and a 
second planned for Friendship Airport 
in Baltimore, use only eight ground 
beacons for economy reasons. 

This points up another attractive 
feature of Microvision, particularly for 
military applications and small airports. 
By installing six or eight beacons, an 
airport can be given an initial capability. 
Later, when time and/or finances per- 
mit, additional beacons can be added. 
Tire beacons could be battery-powered 
and can be quickly installed without 
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AT NAVY SPACE 
SURVEILLANCE 
STATION STYROFLEX 
COAXIAL CABLE 
HELPS MAINTAIN 
CONSISTENT ANTENNA 
RADIATION PATTERN! 

Maintenance of a consistently ra- 
diated pattern, in which Styroflex® 
coaxial cable has a key role, is an 
essential requirement for the Navy 
space surveillance station at Lake 
Kickapoo, Texas. Pattern consist- 
ency is achieved by an automatic 
control system in which samples of 
the antenna feed power are trans- 
mitted from nine individual 62.5 
KW power amplifiers by means of 
directional couplers to central phase 
detection equipment. The samples 
are compared and used to automat- 


ically adjust the phasing of each 
power amplifier. 

Approximately 2600 feet of 34- 
inch, Habirlene-jacketed Styroflex® 
cable, with a power loss of about 23 
db, is used to deliver one watt sam- 
ple signals from the nine directional 
couplers to the phase detection 
equipment input. All of the alumi- 
num-sheathed, air dielectric Styro- 
flex® cable was provided in pre-cut 
lengths and held to close electrical 
and mechanical tolerance. 

Each sampling cable was inserted 
in a plastic pipe buried underground 
with water circulated through it to 
assure equal temperature through- 
out the entire cable sampling sys- 



tem, in order to maintain electrical 
lengths to within l /> degree. Excess 
cable from the short runs was coiled 
and stored in the reservoir shown 
below. The cables received final ad- 
justments within 14 of a degree of 
equality at the time of installation. 

Styroflex® coaxial cable was se- 
lected for this Navy "Spasur” sta- 
tion because of its outstanding 
transmission line qualities and great 
adaptability. These same qualities 
make this semi-flexible, low-loss, 
high frequency cable ideal for a 
number of commercial, industrial 
and national defense uses. 

Complete cable systems, includ- 
ing attachments and connectors, can 
be supplied. Whatever your require- 
ments may be, investigate the all- 
around excellence of Styroflex® ca- 
ble — fabricated by Phelps Dodge 
Copper Products Corporation at 
Yonkers, N. Y. 


PHELPS DODGE 
ELECTRONIC 
PRODUCTS 

CORPORATION 
300 PARK AVENUE, NEW YORK 22,N.Y. 
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elaborate alignment or check-out, an- 
other important advantage for military 
use in limited warfare situations. 

Present Bendix estimates arc that 
each ground beacon will sell for about 
S3, 000 or less, so that the cost of 12 
beacons for an airport would run about 
$36,000. not including installation. 

Airborne receiver and antennas arc ex- 
pected to occupy a half ATR case, weigh 
approximately 25 lb., and be priced in 
the $5,000 to $7,000 range. These 
figures do not include the cockpit dis- 
play. A windshield projection type dis- 
play is expected to weigh approximately 
30 'lb, and cost about SI 2,000. but a 
non-projection type of display would 
run considerably less, particularly if 
the aircraft were equipped with a 
weather radar whose scope could be 

Bendix acknowledges that the British 
Royal Aircraft Establishment previously 
experimented with ground microwave 
beacons and airborne direction finders. 
The British effort was not successful, 
Bendix says, because it was based on 
direction-finding by phase comparison 
rather than by amplitude comparison. 

Approximately two years ago, Bendix 
formed a company committee under 
Howard Morgan, to investigate possible 
solutions to the all-weather landing 

S roblcm which might be developed 
om know-how available in several di- 
visions of the company. These included 
the Bendix Research Laboratories in 
Southfield, Mich., and both the 


Eclipse-Pioneer and the Radio divisions. 

After examining a number of tech- 
niques. including the use of infrared, 
the Research Laboratories decided to 
investigate the Microvision technique 
based on considerable in-house experi- 
ence in microwave direction-finding 
according to Jay Schiffman who directed 
the program in the Research Labora- 

An experimental system was built 
and installed at Detroit in the winter 
of 1960, with a company Bccchcraft 
used as the flight test vehicle. In April, 
1961, Bendix invited representatives of 
the Flight Control Laboratory. Aero- 
nautical Systems Division, to fly the 
experimental installation. Results were 
sufficiently impressive so that the Air 
Force contracted with Bendix to build 
equipment for an installation at Day- 
ton which was completed in May of 
this year. 

Bendix also invited engineering pilots 
from several U. S. and international 
airlines to fly the experimental installa- 
tion at Detroit. In all cases, the reac- 
tion was favorable, company says. 

Now that the technique has moved 
beyond the research stage, the company 
has assigned primary system responsi- 
bility for Microvision to its Eclipse- 
Pioneer Division. The company’s Radio 
Division, Towson, Md, will design the 
airborne microwave receiver and ground 
beacons, as a subcontractor to Eclipse- 
Pioneer, while the latter is responsible 
for design of the cockpit display. 


Motion pictures made in the cock- 
pit of the C-131 during approaches to 
Patterson Field, show that the ground 
beacons can be picked up when the 
aircraft is about eight miles away. How- 
ever, they appear as a blob of spots on 
the scope and do not begin to resolve 
into individual beacons until the air- 
craft has come to within about four 

At a range of about three miles, the 
eight beacons begin to take a form 
which resembles parallel airport runway 
lights. By the time the aircraft has de- 
scended to several hundred feet alti- 
tude. the beacons appear as an inverted 
"V" which begins to spread rapidly as 
the aircraft continues its descent. 

Angle between the legs of the in- 
serted "V” gives the pilot a rough idea 
of his altitude. When the spread is 
roughly 90 deg., aircraft altitude is 
about 200 ft.; when the spread is 
roughly 120 deg., aircraft altitude is 
about 100 ft. 

Question of whether Microvision has 
the inherent capability of serving as a 
primary blind-landing aid. or merely as 
a secondary (back-up) to enable the 
pilot to monitor the performance of a 
primary system is not likely to be re- 
solved until additional tests have been 
run and more development has been 
carried out. 

Eclipse-Pioneer currently is conduct- 
ing extensive simulation tests at its 
facility here to devise improved Micro- 
vision display techniques. Work to 


AVIATION WEEK ond SPACE TECHNOLOGY, Se 


10. 1962 


147 



Control Systems (such as SAGE); Intelligence Sys- 
tems (such as MIDAS); and Warning Systems 
(such as BMEWS). 

The work involves important new areas of tech- 
nology in such fields as communications, intelli- 
gence, space surveillance, survivability, computer 
applications, data processing and other electronic 
techniques. 

MITRE is located in pleasant, suburban Boston. 
Requirements: B.S., M.S., or Ph.D. in these dis- 
ciplines electronics, physics, and mathematics. 
Rewards are competitive. Openings also available 
in Washington, D.C. and Colorado Springs, Colo. 
Write in confidence to 
Vice President Tech - , _ T rnr\ 

nical Operations, The \/l | I U L 

MITRE Corporation, J 1 IV L 

Box 208, Dept. 9000, 

Bedford, Mass. An Equal Opportu. 


MITRE’s contribution is the design of command 
and control systems to give our military command- 
ers the means to detect attack and retaliate. 

The men who design these systems must think in 
terms of war and military operations - weapons, 
logistics, communications, intelligence, ability to 
destroy and ability to survive. They must be able to 
predict and solve the problems of future military 
command within the reality of existing or predict- 
able electronic capability. 


We call this "Military Command Technology.” 
MITRE’s specific assignment is the design, de- 
and integration of several 
evolving systems. It en- 
(such as NORAD); 


How would it be fought? 

What would this nation’s strategy be? 
What kind of decisions would have to be made? 
How would the commander command? 
Who and what would survive? 


date, coupled with flight tests, suggests 
that the Microvision display should also 
give the pilot some indication of his 
bank angle relative to the horizon. This 
can be obtained from a horizon gyro, 
or possibly by means of some type of 
horizontal array of ground beacons. 

Tests conducted at Patterson l'ield 
have shown that hills or other reflecting 
obstructions in the vicinity of the run- 
way can produce spurious echoes which 
cause an apparent shift in the location 
of one or more of the Microvision 
ground beacons. 

Part of the funds which FAA expects 
to provide Bcndix will be used to de- 
velop beacon antennas having greater 
directionality to reduce the chance of 
spurious reflections. In a production 
design, the beacons arc expected to be 
less than 24 in. high and therefore to 
present no serious installation problems. 

Microvision beacons now installed at 
Patterson Field operate at X-band, 
while the original beacons at Detroit, 
now being installed at Baltimore, op- 
erate at S-band. The system can operate 
almost anywhere in the microwave 
band. A frequency in the 15 kmc. re- 
gion is one possibility for an operational 
system. The beacons used at Dayton 
liave a peak power of 35 kw., but Bcndix 
Radio's Carl C. Bath says that a peak 
power of 7 kw. should suffice. 

In addition to previously mentioned 
advantages of the Microvision concept. 
Paul Noxon. director of advanced sys- 
tems for Eclipse-Pioneer cites others: 


• Fail-safe: Loss of one or two ground 
beacons at an airport initially equipped 
with 10 or more beacons has relatively 
little adverse effect on system perform- 
ance since the remaining units still 
provide an effective runway outline. 
Almost any type of airborne equipment 
failure either results in complete loss 
of display or so badly distorts it that 
the pilot is instantly aware of the fail- 
ure. Calibration of the multi-channel 
receiver can easily be checked in flight 
by inserting the same signal into all 
four channels which should produce a 
centered dot on the display. 

• Natural transition: Unlike some pro- 
posed blind-landing systems, which re- 
quire the pilot to make sudden transi- 
tion from a synthetic cockpit display to 
actual landing conditions in critical sec- 
onds before touchdown, the transition 
from Microvision to runway lights is 
easy and natural. Also, the pilot can 
begin to use Microvision while he is 
still several miles out. checking its per- 
formance at a safe altitude, unlike some 
systems which can not be checked un- 
til aircraft is at flarcout altitude. 

• Proximity warning: Microvision could 
be used to provide limited anti-colli- 
sion proximity warning. If the aircraft 
carried a small radar transmitter, similar 
to the ground beacon but with an 
omnidirectional antenna, it would be 
visible to another aircraft equipped with 
Microvision receiver providing the 
fonner was within an angle of about 
20 deg. of latter's flight direction. 



CHECKING THE POLARIS 
MISSILE 

Designed to process data from 180 chan- 
nels at one time, a CSC system is now in 

structural test facilities of the Lockheed 
Missiles & Space Division. 

Measurements of strain and temperature, 
recorded at hundreds of points on a 
Polaris missile being tested, are changed 
to proportional analog voltages by trans- 
ducers and processed by the system for 
digital recording on magnetic tape com- 
patible for direct entry into an IBM 7090 
computer. In addition to magnetic-tape 
recording, output is available in the form 
of IBM punched cards and X-Y plots. Mon- 
itoring is by bar graphs on a 17-inch oscil- 
loscope and oscillograph recordings. 

This Thermostructure Recording and 
Monitoring System is one of hundreds 
produced by CSC for data acquisition, 
reduction, conversion, presentation and 
analysis. In addition to analog and digital 
data handling systems, CSC designs, 
develops and manufactures systems for 
industrial control, electro-optical, pneu- 
matic and hydraulic applications. 

For details of CSC accomplishments in 
your area of interest, call your local engi- 


CONSOLIDATED 



CORPORATION 


1500 So. Shamrock Ave. - Monrovia, California 
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First as a matter of record . . . SCOTCH® BRAND Instrumentation Tapes 



“SCOTCH” Heavy Duty Tapes 
defy head heat, outlast 
ordinary tapes 15 times! 


become hoi headed! Higher and higher 
tape speeds and tensions build up high 
localized heat around recording heads. 
With ordinary tapes, this heat can separate 
oxides from backing, deprive you of accu- 
rately recorded signal. Not so with 
“Scotch" brand Heavy Duty Instru- 
mentation Tapes! They withstand tem- 
peratures from -40°F to as high as 250°F! 

The heat-resisting formulation of heavy 
duty oxides and binder minimizes rub- 
off, assures tapes that last at least IS times 
longer than ordinary tapes — 
_ frequently longer! Conduc- 

vity, approximately 1 000 


times greater than that of ordinary tapes, 
drains off dust-attracting static charges. 
Exclusive Silicone lubrication protects 
against head wear, extends tape life. 

16 different “Scotch" Heavy Duty 
Tapes, in 3 series, arc now offered, includ- 
ing constructions with polyester backings 
of .65, I and 1 .5 mils, coating thicknesses 
of .18, .43 and .65 mils. "400" series 

resolution. “500" series affords extra 
smoothness, sharp resolution for broad 
band, other high-frequency requirements. 
“900" series, especially for predetection 
recording systems, provides ultra-smooth 
recording surfaces for critical short wave- 
length requirements. 

Whatever your requirements for instru- 
mentation tapes, call the nearby 3M repre- 
sentative. Or write Magnetic Products 
Division, Dept. MCJ-92, 3M Company, 
St. Paul 19, Minn. 
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U.S. Pushes Mach 2 Supersonic Transport 


By David A. Andcrton 

New York— Current goal of the U. S. supersonic transport program now 
seems to be an aircraft with Mach 2 cruise speed, 2,500-mi. range and the 
growth potential to meet the original goal of Mach 5 and 3,500-mi. range. 

Such a “first-generation" supersonic transport would also be able to operate 
efficiently subsonically over shorter runs than transoceanic. Its technology 
would be closer to the present and less of an extrapolation into unknown 
problem areas. Perhaps most importantly, it would be closer in time, a signifi- 
cant factor from the viewpoint of international competition for the potential 
market as well as from the viewpoint of a work-hungry aircraft industry. 

Not too much has been said about 


, perhaps be- them after 
cause of the expected "we told you We sec th 
so” from British and French firms who 
never thought beyond Mach 2.2 in the 
first place. Instead, there have been design deci 
quiet hints that a reduced program was 1 ' 

in the wind, notably from researchers at 
National Aeronautics and Space Ad- 
ministration centers who were charged 
with the responsibility of developing 
the configuration to meet the original 
requirements. Federal Aviation Agency 
Administrator Najeeb E. Halabv, who 
is also chainnan of the supersonic trans- 
port steering group, said last May: “It 
may be that the best approach would be 
to design an airplane for speeds in the 
Mach 2 speed regime with a growth 
capability, one that could be modified, 
perhaps re-engined, as time went along, 
in step with improvements in propul- 
sion and component technology." 

There is still, and always has been, a 
strong and vociferous group advocating 
the big step directly to Mach 3 and 
3,500-mi. range. The lone industry dis- 
senter has been Boeing Co., which over 
a year ago had not joined the Mach 3 
club, but was talking guardedlv about 
lower speeds, perhaps on the order of 
Mach 2.5 (AW May 1, 1961, p. 103). 

The first goal of Mach 3 and 3,500- 
mi. range was based on extrapolations 
of military aircraft experience, much of 
it yet to be gained from the USAF/- 
North American RS-70 project. Most 
of the early industry studies featured 
the delta-winged canard geometry of 
the RS-70. Implication was that the 
jump from the military to the civilian 
aircraft could be a quick and easy one. 

The differences between these two 
goals lie in the technical uncertainties 
any designer would face if lie were 
required to start work on a commercial 
supersonic transport tomorrow. There 
are few doubts that such a design could 
be started tomorrow; but there are many 
doubts about almost every other aspect 
of the problem. 

“They all start this way," explained 
one designer. “You begin every design 
with unknown problems and you solve 
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for the super- 
transport." 

There is a solid basis for many of the 
sions that have to be made 
tpcrsonic transport project 
team. inaSA researchers have devel- 
oped a scries of possible configurations 


using both variable-and fixed-geometry 
layouts. Airlines have studied the oper- 
ational problems, economics, and the 
engineering and maintenance aspects of 
the new transports. 

From the USAF and Navy has come 
operating and Bight experience with a 
variety of supersonic multi-place, multi- 
engined aircraft. Powerplant manufac- 
turers have advanced components run- 
ning on their test stands, and they 
have analyzed every conceivable engine 
cycle for every conceivable future mis- 

Thc International Air Transport 
Assn., in a major technical conference 
last year (AW Apr. 24, 1961, p. 26), col- 
lected and later published the first 
compilation of major significance on the 
supersonic transport. I AT A has since 
published a set of broad design gtiide- 


FAA Supersonic Transport Research Program Contracts 
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THE NEW MEN 

Today man's work-in a sense even man himself — is undergoing a dynamic meta- 
morphosis. In almost every area of human endeavor, change is the only constant. 
What may be the most revolutionary of ail changes we are witnessing is the one 
occurring within the aviation industry. Today it is better known as the aerospace 
industry . . . and it is the leader of a new age: the age of space. 

It is being created by new men, with new ideas, new processes, new techniques. 
Once the most productive sound in this industry was the roar of assembly lines. 
Today the most productive sound is often silence. The silence of men thinking. 
Thinking of things never done before ... of metals never used before ... of tools never 
designed before ... of systems never conceived before. 

Airplanes are still being built. Yet they are planes vastly beyond the ken of even the 
wildest of yesterday’s dreams. And this is just one part of the industry. 

Nearly every scientific discipline known to man is being probed, explored, and used 
within the aerospace industry. Nuclear science, electronics, rocket propulsion, life 
sciences, chemistry, and communications are just some of the fields being pursued. 



Nuclear scientists are building miniature nuclear reactors. 

Botanists and physiologists are studying the possible use of plants in the free world's 
program to explore space. 

Electronics engineers are studying microelectronics. 

Rocket engineers are perfecting giant rocket engines that will have millions of 
pounds of thrust. 

Geologists are extracting water from rock. 

Bio-engineers are designing hand-tools for use in space. 

All these men, and many others in even more diverse fields, are part of today’s aero- 
space industry. 

These are the men who are pushing forward every frontier of science. These are the 
men who are creating the systems of tomorrow and the industries of the future. 

These are the new men. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 



QUALITY CABLES AND CONNECTORS NOW PRODUCED 
AT NEW BENDIX SANTA ANA PLANT 



For users of electronic cables and connectors, Scintilla Division's new plant in 
Santa Ana, Calif., is an important addition to West Coast industry. 

Here are the finest, most complete, environmentally-controlled, air-con- 
ditioned facilities in the area devoted exclusively to cable development and 
manufacture. For West Coast electrical connector users the Santa Ana plant 
with its complete faeijities also olTers "short-order" assembly service on the 

The plant is designed to meet the standard and special-purpose require- 
ments of aircraft, missiles and ground-based electronic equipment. 

Sales and service for cables and connectors and all other Scintilla Division 
products will still be handled out of 117 E. Providencia Ave., Burbank, Calif. 

Bendix Connectors — Bendix Cables: Designed together to work best together 



Scintilla Division 


lines drawn by the potential operators 
of supersonic transports. 

Other major contributions have 
come from industry, which has sup- 
ported the widest variety af studies on 
the subject. All the major manufac- 
turers of transport aircraft have been 
drawing paper airplanes for years, re- 
fining and redrawing the outlines as 
new data came along. Several of the 
companies have made and tested wind- 
tunnel models of contemporary con- 
figurations of their own and NASA de- 
signs to get solid data for detailed analy- 
sis of performance. And with an eye to 
the eventual commercial market, now 
estimated at between 53-4 billion, they 
have made detailed market surveys and 
cost analyses of the operation. 

But the solid foundation stones of 
the supersonic transport program now 
are the hours of research, development, 
design, construction and operation of 
current supersonic aircraft, plus the 
anticipated benefits just now starting 
to roll in from the RS-70, Mach 3 re- 
connaissance-strike aircraft, due to fly 
before the end of this year. 

Military Contribution 

The contribution of that military 
aircraft to the SST program is not too 
well understood. Many of the problems 
of an SST will be solved through the 
flight experience of the RS-70; but 
many of the SST's problems will be 
unique, and not even approached in the 
RS-70 design. Perhaps the best defini- 
tion of the relationship between the 
two types of aircraft is to say that the 
supersonic transport is complementary 
to the RS-70. 

The time gap between this year’s 
flight of the North American design and 
the future flight of a supersonic trans- 

G rt means that the aircraft must be a 
er concept, and must be more ad- 
vanced in design, simply through the 
advancement of technology with the 
passage of time. 

There arc further differences. The 
RS-70 is a relatively short-lived military 
airplane, whose mission performance 
is its reason for being. High utilization 
will be ignored. Airframe and engine 
life can be measured in hundreds, rather 
than thousands of hours. 

Noise of the RS-70 will be accepted 
as a necessary evil. Large fuel consump- 
tion of its engines will be tolerated be- 
cause that's the way the thrust will be 
generated. 

With the supersonic transport, the 
story will be different. These differ- 
ences of first cost, operating cost, util- 
ization, engine and airframe life and 
noise all lead to a more advanced design 
than that represented bv today’s RS-70. 
These are the problems that can make 
or break the supersonic transport, and 
these are the problems that currently 
are the most crudely defined. 


Finding solutions to these problems 
is one of the major jobs of the Super- 
sonic Transport Steering Group, 
headed by Halabv. This joint three- 
man group, with a single representative 
from FAA, NASA and the Department 
of Defense, is the top-level leadership 
of the program. Advisory body for this 
group is the Supersonic Transport Ad- 
visory Group, chaired by Gen. Orval R. 
Cook (USAF, ret.) and made up of 
private citizens with backgrounds in fi- 
nance, airline operations, management, 
research, test flying and airport opera- 

Cliain of command from Halaby 


down to the working level goes through 
the new FAA depute administrator for 
development, Robert J. Shank. One 
of Shank's subordinate offices is headed 
by Melvin Gough, who is director of 
FAA’s Aircraft Development Service. 
Gough's responsibilities include all air- 
craft development, whether it be V/ 
STOL or the supersonic transport. 

The working level includes three or- 
ganizations. First of these is the FAA 
Supersonic Transport Program Man- 
agement Office, directed by Col. Lucian 
S. Roclitc, Jr., an Air Force officer as- 
signed to the program and serving in 
the FAA. Rochtc's office is the focal 
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point for contacts and contracts with 
industry and with the other elements 
of the 1' AA-DOD-NASA team. 

Rochte has a second assignment as 
the chairman of the Supersonic Trans- 
port Task Group, which includes mem- 
bers from the three government 
agencies making up the program. This 
group reports to the steering group and 
advises the program management office. 
Transport Users 

Finally, the prospective users of the 
supersonic transport arc represented by 
an Airline Advisory Group which con- 
sists right now of just two members: 
R. K. Rourke, assistant vice president 
for equipment and planning and re- 
search of Trans World Airlines, and 
F. W. Kolk, assistant vice president for 
equipment research of American Air- 
lines. This airline “group" works 
through the task group to provide input 
to the supersonic transport program 
management office. 

Major research effort on the super- 
sonic transport is being performed in 
the area of its long-time specialty, aero- 
dynamics. Three advanced design possi- 
bilities for the airplane have been de- 
veloped and are in the process of 
continuous refinement as new data be- 
comes available. Two of these configura- 
tions have been developed at the Langley 
Research Center and the third is the 
product of the Ames Research Center 
(AW July 2, p. 214 and p. 271). 

Most interest centers on the variable- 
geometry SCAT-15 layout (SCAT is 
NASA's acronym for Supersonic Com- 
mercial Air Transport) with a wing 
sweep angle of 75 deg. to get its lead- 
ing edge behind the Mach cone. The 
SCAT-1 5 wing can be spread to a sweep 
of about 25 deg. for operations at the 
low-speed end of the flight regime. 
Some typical dimensions for a full-scale 
transport using this configuration would 
show a 172-ft. length and a 160-ft. 
spread wingspan. Fully swept, the wing- 
span would be only 45.4 ft. 

Wind Tunnel Tests 

Wind-tunnel test program for SCAT- 
15 is nearly complete, and shows that it 
is getting lift-drag ratios considerably 
better than those of the RS-70. Low- 
speed handling characteristics, calcu- 
lated from wind-tunnel data, look about 
like those of current subsonic jet trans- 
ports, and NASA believes the SCAT-15 
shape would produce an airplane that 
could be operated at subsonic speeds 
over fairly short-range routes with effi- 
ciency and economy. 

SCAT-15 is a product of the Lang- 
ley Research Center; so is the aero- 
dynamicallv competitive SCAT-4. But 
fhe latter layout is completely different; 
it features a fixed, highly swept arrow 
wing with careful contouring of the 
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EECO time code 
generators 
supply all 
commonly used 
range codes at 
off-the-shelf 
price & 
delivery 



GetanyIRIG. NASA, or AMR 
time code family all at once 
or in combination with one of 
these solid-state, card 
construction TCGs. Available 
immediately for ground, 
mobile, airborne, or seaborne 
applications. Rugged, light- 
weight construction. Less 
than 40 pounds. Power 
consumption under 
100 watts. Nixie decimal 
display for high visibility, 
long life. Frequency 
stability 5 x 10'\ 
Write for complete specs. 


Electronic Engineering Company o/ California 
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J'M Microbestos and J-M Micro-Quartz Fiber 
used to reinforce high-temperature plastics 


From Johns-Manville. manufacturer of Min-K and 
Thermoflex (the only thermal insulations used aboard 
the Mercury Spacecraft), come two equally important 
products . . . J-M Microbestos Paper and J-M Micro- 
Quartz Fiber. They are designed to provide reinforce- 
ment for high-temperature plastics such as exhaust noz- 
zles, nose cones and aero-dynamically heated surfaces. 

Microbestos Paper is a high-purity, high-bulk, uni- 
form paper made of asbestos or asbestos in combination 
with other organic and inorganic fibers and fillers. It is 
capable of accepting up to 50% resin saturation. Micro- 
bestos-reinforced products saturated with various resin 
systems are available from leading manufacturers of 
laminating sheets, tapes, and molding compounds. 


Micro-Quartz is made of the highest purity silica fiber 
with thermo-physical properties similar to those of pure 
silica. It is available in bulk form in various fiber diam- 
eters for use as a reinforcement for high-temperature 
and ablative plastics. 

For full details on these and other J-M aerospace in- 
sulations, write to J. B. Jobe, Vice President, Johns- 
Manville, Box 14, New York 16, N. Y. In Canada: Port 
Credit, Ontario. Cable: Johnmanvil. 

Johns-Manville |/3j 
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fuselage, powerplants and wing to ac- 
count for flow non-lincaritics. Richard 
T. Whitcomb, who developed the con- 
cept of the area rule, is the originator 
of the SCAT-4 geometry. 

First test data of the SCAT-4 layout 
shows supersonic lift/ drag ratios much 
greater than those of the RS-70, but 
subsonic lift/drag values below those of 
current jets, although also greater than 
those of the RS-70. 

Third Design 

Third layout sponsored by NASA 
is the SCAT-3, a fixed-delta-wing canard 
configuration resembling at first glance 
the RS-70 and several of the industry 
early proposals. This layout, being de- 
veloped at the Ames Research Center, 
is an attempt to push the technology 
of the delta-canard geometry to its limit, 
taking advantage of everything learned 
since the RS-70 design was frozen. Re- 
ports indicate that the Ames teams 
have test data showing the clear supe- 
riority of their design over the earlier 
RS-70 layout. They also arc confident 
that such a layout can furnish an air- 
plane capable of meeting the FAA field- 
length requirements, which spell out 
current runway lengths as desirable for 
the supersonic transport. 

NASA researchers arc the first to 
point out that their job is not to design 
the supersonic transport. Their task is 


to make the first conceptual layouts of 
possible aircraft that could do the job 
from an aerodynamic point of view. 
Other portions of their agency, plus pri- 
vate industry, will be supplying data on 
structures, powerplants, subsystems and 
the thousands of other problem areas 
that must be tackled before the design 
of a supersonic transport becomes a cer- 

Two major problems stand out: noise, 
both due to the engine and to the sonic 
boom; and fuel economy. Both of 
these are related to engine design and 
technology. 

The general goal is to get engines 
that are no noisier than the turbojets 
that power today's subsonic jet trans- 
ports. This is no easy problem. Observ- 
ers with long memories can recall that 
when the first and second generation of 
turbojets went into service on scheduled 
airlines, it was a routine promise that 
the next generation— the turbofan 
powerplants— would be much quieter. 
That generation has come, and the 
promises weren't kept. It turned out 
to be true in some respects; tailpipe 
noise was lower. But the major number 
of recent complaints have been against 
fan-engined transports during ap- 
proaches to commercial airports. And 
there is not much room for argument; 
those fan engines are noisy out front. 

Not all powerplant producers are con- 


vinced that the fan will stay to power 
the supersonic transport; many think 
some more-complex cycle will be 
needed, and there are a few who just 
want to use a larger straight turbojet. 
But whichever view triumphs, there is 
a lot of work needed before the noise 
level is made acceptable. 

Sonic boom problem is a different 
one. As long as there is supersonic 
flight, there will be sonic booms. Their 
intensity’ will vary, depending on the 
time of day. the weather, the micro- 
meteorology', the airplane flight path, 
the position of the observer and the 
subjective reaction of the observer. The 
only certainty is that there will be 
noise from the sonic boom. How much, 
and how tolerable, are twin aims of a 
current and long-standing program be- 
ing handled by FAA-DOD-NASA 
teams. From their tests, both in flight 
and in the wind-tunnel, they hope to 
learn enough about the problem to be 
ably to try some new avenues of attack. 
Fuel Consumption 

Fuel consumption of the engines will 
be the deciding factor in whether or 
not the craft can be operated economi- 
cally. The kind of consumption now 
tolerated on the RS-70— "I could tell 
you what it is, but you wouldn’t be- 
lieve the numbers," said one qualified 
engineer— will not be permissible for the 


Get widest range of trace velocities 

on one paper. . .Ansco-c rant linatrace a-4 



Ansco-Grant Linatrace A-4 is the high-speed photo recording paper for universal 
use. Linatrace A-4 has the speed to record high frequencies clearly, yet 
possesses the latitude to be used for low frequency applications. Ask yo 
Ansco-Grant dealer about this great paper, or write us direct for 
the new complete Photo Recording Materials catalog R-61. 

ANSCO-America's first manufacturer of photographic materials . ... since 1842. 
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WOULD YOU GET A BETTER GENERATOR 
-IF IT WAS NOT SHOP TESTED? 


Yes ... if it is tested on the stand used by many 
overhaul shops! The generator overheats . . . the in- 
sulation weakens . . . potential trouble-free hours ore 
robbed from the unit by standard procedures. 

No ... if it is tested on this Airwork modified stand. 
That black hose in the lower right carries forced cool- 
ing air to the field coils; provides the same volume of 
air the generator would get if it was operating on 
your engine under normal flying conditions. This holds 
the interior temperature within safe limits — keeps 
the insulation fresh — preserves the long operating 
life built into the generator by careful Airwork over- 
haul procedures. A thermocouple attached to the 
housing makes sure the operating temperature stays 

Even with all these safeguards, Airwork eliminates 
unnecessary hours on the stand. Most shops "run-in" 
the brushes from 7 to 12 hours so they wear to fit the 
armature.Even after 12 hours.many brushes have only 


a 50% contact area. This causes high-altitude arcing. 

Airwork uses an additional overhaul step that as- 
sures 90% of the brush area will contact the arma- 
ture before test. Then the generator is motorized for a 
short film-forming run before final test. 

Like most of our test equipment, this stand has been 
redesigned to meet Airwork requirements. For ex- 
ample, it records field coil output at four points, 
instead of averaging their output at the usual two. 
The additional readings makes sure all coils are work- 
ing properly. 

Even before the generator went on the test stand, it 
went through many Airwork extras, such as 2-plane 
dynamic balancing of the armature that eliminates a 
vibrating load from the brush rigging. 

Every Airwork engine and accessory goes through 
a lot of extra steps that add up to greater reliability 
in service. In the long run, an Airwork overhaul saves 
you money, time and trouble. 
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supersonic transport. Indications arc 
that RS-70 fuel flows have got to be cut 
to at least one-third of their present 
values to make similar engines useful 
for supersonic transport. 

This is one of the reasons for the 
relatively large amount of FAA funds 
now directed toward propulsion research 
through contracts with the major en- 
gine manufacturers. Typical of these 
contracts is one with General Electric's 
flight Propulsion Division for $1,519,- 
000 in anticipation of a total effort of 
$5.2 million. This contract, let by Air 
force's Aeronautical Systems Division 
on behalf of the f AA, will sponsor ap- 
plied research in compressor, combustor 
and turbine flow, component design, 
control reliability and a variety of other 
areas. GE will also do cycle analyses 
for both subsonic and supersonic speeds. 

Closer study of the contract work 
shows how FAA is able to take advan- 
tage of work already done in many of 
these areas. Prior to the FAA award, 
GE had been doing a company-funded 
analysis of engines for the supersonic 
transport. The company has also de- 
veloped the YJ93 turbojets for the 
Mach 5 RS-70 design. It had contracts 
with USAF for advanced component 
development work. This background 
is available to the GE engineer studying 
the supersonic transport engine. 

Part of the contract with FAA covers 
the integration of the engine with the 
airframe, one of the most critical por- 
tions of the over-all aircraft design. GE 
and Lockheed Aircraft Corp. both re- 
ceived FAA contracts for work in this 
area; there undoubtedly will be a lot of 
cross-flow as a result of the close inte- 
gration of the GE J79 engine in the 
Lockheed F-104 airframe. 

This tvpical collection of contracts 
in propulsion research is just part of 
36 separate research contracts with 22 
different companies, many of them on 
a cost-sharing basis with' the govern- 
ment. They range the technological 
spectrum from the suitability of glass 
for windshields to the distribution of 
stress due to thermal effects. 

As in the case of GE. most of these 
contractors have done earlier contract 
work to another agency in the areas 
of their FAA contracts. One example: 
A recent award to Republic Aviation 
Corp. covered research on high-tem- 
perature hydraulic fluids, seals and seal- 
ants. Republic has been working on 
the development of a 1.000F hydraulic 
system for USAF; the supersonic trans- 
port contract investigation undoubtedly 
will be based on that earlier work. 

Many of the contractors have worked 
on the RS-70 program, or are still work- 
ing on it. Their classified effort will be 
made available to the program on a 
“necd-to-know” basis. One example of 
this is a series of three contracts let to 
North American Aviation for studies 


of stiffness and weight relationships of 
typical structures, work on wing panel 
flutter and determination of landing- 
impact loads. The background NAA 
has for that work from its RS-70 pro- 
giam will save much redoing of such 
studies, and will mean that NAA can 
start its transport work at higher level 
of knowledge instead of at zero. 

Currently, then, the status of the 
supersonic transport is one of definition 
of some of the technical problems and 
study of others. 

But there is general agreement that 
right now, studies of the economics of 
such a transport arc premature. As 
more and more technical data becomes 
available, the nebulous outlines of 
future operating costs may take on 
more solid form. Still, single factors, 
such as the price of fuel, may change 
during the next few years and throw 
any calculations made this year or next 
right out the window. Some idea of 
the critical effect fuel cost has was 
given last year at the IATA meeting, 
when one delegate said that if fuel 
costs went up one cent a gallon, it could 
change the supersonic transport from a 
money-maker to a money-loser. 

Mach 3 Goal 

So progress continues toward the 
ultimate goal of a Mach 3 transport 
that can cruise the world airlancs be- 
tween cities 3.500 mi. apart. It will 
reduce transatlantic trips to the point 
where the time to and from the airport 
at either end will dominate the dura- 
tion of the travel. It will fly across the 
United States on shorter stage lengths, 
and hopefully, have enough flexibility 
to do that job subsonically if noise pre- 
vents overland supersonic cruise. 

1 1 will provide a major market during 
the next decade for the aerospace in- 
dustry, or at least that portion of it 
not tied down to space flight. 

an important prestige factor 1 * when 
American carriers start to operate the 
commercial supersonic transport. It is 
this latter argument that often takes 
over when all other logical possibilities 
have been exhausted. Why does the 
U. S. need a supersonic transport? 
There arc many answers to that ques- 
tion, and not all of them valid. But a 
frequent response is, "Because if we 



In fact, Russian aviation authorities 
have said that their country is working 
on a supersonic transport, variously de- 
scribed as an all-new airplane, or a 
modified supersonic bomber. What- 
ever the final form of their program, 
it is a safe bet that there is, somewhere 
inside the Kremlin, an official who says 
they've got to step up the pace on their 
supersonic transport. “If we don’t get 
one, the Americans will build it first.” 
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DEVELOPMENT IN 

ELECTRICAL TECHNOLOGY) 

. NEVER A COIL BURN-OUT. COILS CAN 
BE WOUND ON ALUMINUM MOLDS 
AND THE MOLDS MELTED AWAY 
WITHOUT DAMAGE. 

• EXTREMELY HIGH DIELECTRIC 
STRENGTH AND NO DIELECTRIC 
CREEP. 

. UP TO FOUR TIMES NORMAL FORCE 
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CORE SET (center foreground) for Hercules third stage motor consists of a tapered center core and four wing cores which lock in slots in 
center core. Center core is inserted through ignition port, and wing cores arc placed in position through the four nozzle ports. Lugs on 
wing cores arc attachments for withdrawal by hydraulic pack. Cylindrical sections on cither side of third stage ease are supporting fix- 
tures for propellant loading operation. Wing core of third stage motor is shown being withdrawn from one of the nozzle ports (right). 

Minuteman Propulsion — Part 3 : 


Hercules Stage 3 Uses Glass Fiber Case 


By Irving Stone 

Magna, Utah— Underscoring the di- 
versification of design and production 
approaches devised for the Minuteman 
intercontinental ballistic missile's solid- 
propellant rocket motors, Hercules 
Powder Co.’s third stage for Air Force’s 
missile differs markedly from the first 
and second stages. 

The third stage, built here in 
the company-funded Bacchus Works 
and in the newly activated. Hercules- 
operated Air Force Plant 81. has a 
glass-filament-wound case instead ot 
steel, and a different propellant system 
and core pattern. Smallest of the three 
Minuteman propulsion units, the third 
stage has a diameter of approximately 
37 in. and a length of about 90 in., 
from top of forward dome to the noz- 
zle exit plane. 

Basic composition of the glass-fila- 
ment-wound case— designed by Hercules 
and designated Spiralloy — is approxi- 
mately 80% glass filament and about 
20% epoxy resin. Case strength is pro- 
vided bv winding the glass so as to put 
the filaments in pure tension. The resin 
protects the filaments and bonds them 
to impart some shear strength, but the 
winding pattern is such that it keeps 
shear strength at a minimum. 


Case domes essentially have an ellip- 
soidal configuration to ensure that fila- 

is pressurized. The pole piece— an 
aluminum ring in the center of the 
dome— is trapped by the winding pat- 

Thickness in the cylindrical portion 
of the case is constant, thins in the 
knuckle area where dome meets the 
cylinder, and builds again in the crown 
portion of the dome. 

The glass-filament-wound cases arc 
supplied by a vendor. Black. Sivalls and 
Bryson, Ardmore, Okla.. and by the 
Hercules plant at Rocky Hill. "N. J. 
Later this year, cases for rocket motor 
production at Air Force Plant 81 will 
be supplied by Hercules from Clear- 
field, Utah, as a major supplier and 
partlv by Black. Sivalls and Bryson. 
Both Hercules at Rocky Hill and Black. 
Sivalls and Brvson will supply Spirallov 
cases for Minuteman Wing 2 research 
and development motors as a backup 
source for Air Force Plant 81 produc- 

Prcparation for case winding at the 
vendor starts with a plaster mandrel 
built on a shaft to an oversized con- 
figuration of the case stage, and in- 
cludes four nozzle port aluminum rings 
and four phcnolic-coated aluminum 


tubes for thrust-termination ports. 
Third stage is the only Minuteman 
stage incorporating provisions for 
thrust termination. From this oversize 
configuration, the mandrel is machined 

Heat-resistant Buna rubber is ap- 
plied in sections to the plaster mandrel 
and hand-fitted to the mandrel con- 
tour. Thickness of the rubber varies 
in accordance with the temperature pro- 
file to be encountered on the surface 
during motor burning. Gage is about 
J in. at forward end and approximately 
1 in. at the aft or nozzle end of the 
case. This internal insulation for the 
case is cured to bond the various sec- 
tions, then is finished to conform to 
thickness tolerance limits. 

The glass filament is fed from a 
spool, passes through an epoxy bath 
picking up an excess quantity of the 
resin, which is squeegeed off. Two arms 
moving back and forth apply the glass 
filament to the rotating mandrel to 
wind domes integrally with the cylin- 
drical sections in a helical cross-pattern. 
Winding is thicker at the aft end, but 
average thickness over the case is less 
than i in. 

During the process, laminated glass 
fiber wafers arc installed over the thrust 
termination ports and over the nozzle 
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ports and wound into the case pattern 
to become integral with it. 

Case skirts, which serve as interstage 
connections, are obtained by placing 
steel mandrels on the center shaft at 
both ends and wrapping the mandrels 
integrally with the case, with a false 
dome incorporated and extending from 
the end of the skirt almost down to the 
steel shaft. 

The false domes are machined off up 
to the cylindrical portion of the skirt 
and the steel mandrels arc pulled by 
a hydraulic jack. This leaves a skirt of 
about 4 in. at the aft end and about 
8 in. at the forward end. 

Nozzle ports and thrust termination 
ports, which had been completely cov- 


ered during the winding process, are 
opened by boring and the edges are 
hand-finished. 

The plaster mandrel is broken out 
of the case and removed through the 
nozzle and thrust termination ports. 
This completes the case manufacturing 
process and the case is shipped to the 
Hercules/ Bacchus Works for prepara- 
tion and loading. 

Initially, cases are inspected, hydro- 
statically tested, then shipped to Arrow- 
smith Tooling. Los Angcics, for appli- 
cation of aluminum mating rings at the 
end of the skirts. This ring is bonded 
to the skirt with an epoxy resin and 
holes are drilled in the ring, which 
carries nut plates for reception of mat- 


ing screws. Arrowsmith also installs the 
operational raceway which carries cir- 
cuitry 1 from the guidance section to con- 
trol nozzle actuation. Later in the 
program, for Air Force Plant 81 produc- 
tion, the inspection and hydrostatic 
testing and installation of mating rings 
and raceway will be accomplished at 
Clearfield. Utah, where both Hercules 
and Arrowsmith will be operating facili- 

With the case returned to Hercules, 
a rubber boot is installed in the aft 
dome to insulate it for heat resistance. 
A shrinkage liner is bonded to the boot 
only where the dome meets the cylin- 
drical section and is loose in the rest 
of the boot, but held in place with 



THIRD STAGE MOTOR with interior tack) 
tilted in rig (left) to produce powder cmbcdii 
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LEADERSHIP 

FROM HERE ! TO THERE 


LEAR SIEGLER, INC. 
ASTRONICS 
DIVISION 





LEADERSHIP IN FLIGHT CONTROL SYSTEMS 

Electronic News. July 30. 196 2 

"Aircraft flight control systems: This was about a 

$60 million market during the past fiscal year. Leaders 

LSi Astronics' flight control systems and 
stabilization, command, and maneuvering controls 
for high performance aerospace vehicles will 
help take man to the moon before 1970. 

For more information, write Dept. AW-1950-1. 


LEAR SIEGLER, INC 



ASTRONICS DIVISION 


SOUTH BUNDY DtttVE. S 


double-faced masking tape. The shrink- 
age liner, like the insulation boot, has 
cutouts for the nozzle blast tubes and 
the center igniter port, which was 
opened by removal of the plaster-man- 
drel shaft. The shrinkage liner will bond 
to the propellant grain and if there is 
grain shrinkage, the liner will follow 
the grain and the void created will later 
be filled with polyurethane potting 


In the case forward dome, only a 
shrinkage liner is bonded to the internal 
insulation where the dome meets the 
cylindrical section, serving the same pur- 
pose as the aft shrinkage liner. A rubber 
snout is bonded to the forward shrink- 
age liner at the rim of the hole left by 
the mandrel shaft, for access to pour 
the propellant. 

Each of the four thrust termination 
ports is decked on the inside with a 
rubber flap to protect the phenolic sur- 
face from action of the nitroglycerin 
casting solvent. 

Case then goes to the X-ray facility 
where a 25-mcv. Betatron is used to 
check for voids between the Spirallov 
case and the rubber insulation. 

Four thrust tennination raceways arc 
installed next, to conduct circuitry to 
the ports for initiation of blowout. 

Tire case, fitted with a harness and 
supported on a dolly, is transported by 
fork lift to the external insulation area 
where Avco’s specially developed mate- 
rial, Avcotc. is applied by an automatic 
traversing spray head as the case is sup- 
ported horizontally and rotated. 

Coating thickness is approximately 
A in. thick, but increases to about i 
in. in some areas at the aft end. 
Propellant 

The Class 9 detonable propellant is 
manufactured using a double-base com- 
posite process. Powder is made up of 
0.024 bv 0.024 right cylinders consist- 
ing of a constituent which Hercules 
will not identify, plus nitrocellulose, 
nitroglycerin, aluminum powder (for 
additional impulse and burning-rate 
control), ammonium perchlorate oxi- 
dizer. a plasticizer (triacetin), and a 
stabilizer (nitrodiphenylainine). Nitro- 
glycerin also is used as the casting sol- 

First step in the propellant loading 
process is preparation for powder em- 
bedment. The case is maintained hori- 
zontally on a rotating dolly and its in- 
terior sprayed with epoxy resin, known 
as the barrier coat because it seals the 
rubber insulation against the casting 
solvent. The resin is cured in an oven 
and the case interior is sprayed again 
to deposit a second coat, which is cured 
'o a tacky condition. 

Tire case is then placed on a dolly 


which can be both rotated and tilted 
to cover the inside with a uniform layer 
of base grain, which is poured through 
the rubber snout in 1 5-lb. batches until 
about 75 lb. is poured. 

Case is put in a handling harness 
and the core (mandrel) set. Mandrel 
consists of a center core and four wing 
cores and is positioned inside the case 
by insertion through the center (ig- 
niter) port and blast tubes, where 
they are retained by snap rings. All 
cores taper toward the forward end of 
the case and the wing cores lock into 
grooves in the center core, which ex- 
tends into the case to a point about 
15 in. from the forward dome. Grain 


web thickness at the center core open- 
ing also will be about 15 in. and core 
diameter there will be approximately 

This core configuration is aimed at 
achieving a neutral burning pattern. 

Case is transported to the operating 
building, placed vertically in a pit, with 
forward end up. Vacuum is pulled 
on the thrust tennination port flaps 

thrust termination tubes. If the vacuum 
holds, it indicates there is no leak 
around the flaps. The powder hopper 
is placed over the loading funnel in a 
loading adapter and personnel leave the 
building. Two vibrator bands around 


Nanocircuit of the Month 



Flip-Flop for Airborne Computers 

Performance to 20 MC. Operable over the full MIL range from -55° to 4-125° C. 


le multi-chip nanocircuit for maximum flexibility and perform 


line of General Instrument Nanocircuits is 
ns. For more information, call your nearest 
i, General Instrument Semiconductor Divlsior 
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General Instrument Corporation 


AVIATION WEEK 


SPACE TECHNOLOGY, So 


er 10, 


165 



Plexiglas 


Douglas DC-8 jrl Inn: spurt oj Unitee I Air Liars has windows measuring approximately IT x 21 ', double-glazed and triple-glazed 
with Plexiglas acrylic plastic. Outer panels arc stretched Plexiclas 55. 


. . . aviation’s standard transparent plastic 
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In Canada; Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 
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“WHERE THERE’S PROGRESS, 

166 


THERE’S PLEXIGLAS” 


the case are started to ensure a solid 
pack, and powder is fed in. 

First loading level reaches to about 
three-quarters up. Next loading is a 
narrow band of different-formulation 
powder to produce faster burning for 
compatibility with the core configura- 
tion. Last level of powder is hand- 
loaded, to the top of the loading snout. 

Vacuum is pulled on the case in 
this condition for about 24 hr., to re- 
move moisture and volatile gases from 
the base grain. With vacuum held, the 
solvent line, which was attached to the 
adapter before the vacuum was pulled, 
feeds in the nitroglycerin solvent, which 
includes additives to speed jelling of 
the base grain to achieve a solid pro- 
pellant. Case is filled with solvent to 
the top and sonic solvent is drawn off 
during this filling process to ensure 
good saturation of the grain. 

The filled case, now a motor, is re- 
moved from the pit after hoses at the 
aft or bottom end have been clamped 
and, with the motor icmaining in the 
vertical position, more solvent is forced 
through the line attached to the cast- 
ing adapter anu one of the hoses at 
the bottom of the motor, as double 
insurance that saturation is complete. 
Motor is left this way for about 48 hr. 

With hoses removed, motor is taken 
to the cure bay and a pressure ram in- 
stalled in place of the casting adapter. 
Compressed air at 120F is applied for 
about 16 days, producing a solid-pro- 
pellant grain. Cool-down period is 
about five days. 

The excess column of grain protrud- 
ing up into the rubber snout is cut off. 
the motor inverted (aft end up) and 
cores are pulled through the center port 
and the four nozzle ports. Required 
potting is performed at the aft end, the 
motor inverted with forward end up, 
and potting compound inserted to fill 
the space on top of the shrinkage liner 
in that area. A permanent aluminum 
closure dish is attached to the motor 
forward dome opening. 

Betatron inspection locates flaws, 
moving vertically for longitudi. il scan- 
ning, and the motor is rotated 45-deg. 
for circumferential scanning. Tangential 
scanning also is done. A total of 69 
exposures arc made. 

In final assembly, all electrical wir- 
ing is installed. A Buna rubber insulator 
is bonded to the ouLide of the aft 
dome to protect the Spirallov case 
against the heat radiated by the nozzles 
at altitude. Thrust termination as- 
sembly is completed. Nozzles arc in- 
stalled, optically aligned, and pitch, 
yaw, and roll travel is checked. 

Nozzle cone is a high-pressure, high- 
temperature molding. An erosion-resist- 
ant composite liner has a silica-phenolic 
outside sheet and a resin-impregnated 
graphite cloth for the inside surface. 
The silica-phenolic layer has a low rate 


of heat conduction, and the graphite 
cloth has a high conduction rate. Cer- 
tain models of the nozzle, which arc 
lighter, have a Spiralloy wrapping on 
the outside to provide an increase in 
tensile strength. 

Nozzle exit plane diameter is about 
15 in. The nozzle throat diameter is 
estimated to be approximately 51 in., 
resulting in an expansion ratio of about 
18 to 1. Throat insert is tungsten 
backed by graphite. An insulating ma- 
terial behind the graphite protects the 
moving part of the nozzle. Nozzle hy- 
draulic control unit, a government- 
furnished item, is supplied by North 
American Aviation’s Autonetics Divi- 

Igniter is installed in the aft end of 
the motor. Equipped with a safing and 
arming device, the Hercules-designed 
unit is actuated by igniting pellets which 
in turn initiate the burning of a small 
cast grain to start main grain ignition 
Switch to actuate the thrust tcnnmation 
device is installed on the forward skirt 
and motor is weighed and its center of 
gravity determined. Sampling rate for 
firing is 1 out of 10 production units. 

For shipment to the Boeing assembly 
line in Air Force Plant 77. Hill AFB, 
Ogden, Utah, the motor is installed in 
a special Boeing-designed harness simi- 
lar to those used on first and second 
stages, so that the stages can be mated 
horizontally in perfect alignment. 

Complete transition of production 
from Hercules’ Bacchus Works to the 
new Hercules-operated Air Force Plant 
81 should be accomplished by the end 
of the year. Staff will include about 
1.500 people in the ratio of about four 
non-technical types to one technical 
type. Pacing Plant SI production, the 
Bacchus Works will conduct research 
and development on Wing 2 Minute- 
man third stage, also serve as a backup 
production plant and afford support in 
furnishing nitroglycerin and in prepara- 
tion of solvent. It will also perform 
static testing for motor acceptance by 
the Air Force. 


Support Structures 

lures at three Titan 2 sites arc being ac- 
cepted bv the U. S. Army. Corps of Engi- 
neers. Ballistic Missile Construction Of- 
fice, Los Angeles. To be built are 20 

lures and 18 hard UIIF (ultra-high-frc- 

ncar Davis-Monthan AFB. Tucson. Ariz.; 
McConnell AFB, Wichita. Kan. and 
Little Rock AFB, Little Rock. Ark. Draw- 

the District Engineer, U. S. Arniv. V 
Engineer District, 751 S. Figueroa St.. 
Los Angeles 17, Calif. 


AN 

ENVELOPE 

OF 

AIR 

Hidden away untended in under- 
ground silos, the USAF Minute- 
man missiles may never be called 
upon for an actual mission. If the 
call ever comes they must respond 
instantly and this response must 
be predictable within close limits. 
Here is a real challenge — a 
weapons system that continues 
to be operational with minimum 
attention. 

American Air Filter developed 
and is producing and installing 
the environmental Operational 
Ground Equipment that helps en- 
sure this constant readiness. AAF 
equipment provides the protective 
envelope of air necessary for basic 
system requirements. The envi- 
ronmental gear itself conforms to 
Mil-R-27542. 

Minuteman’s “envelope of air” 
is but one example of new design 
challenges successfully met by 
American Air Filter engineers. 
Can we help with your weapons 
or industrial project? Inquire: 
Defense Products Division, Amer- 
ican Air Filter Co., Inc., 310 Third 
Street, Rock Island, Illinois, 
Phone 788-9311. 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 
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They wanted someone to We got SPADAT Radar, 

count noses in outer space. the job. 


"Count noses” may be the understatement of the year. 
We're talking about the SPADAT Radar system for detect- 
ing and tracking and classifying and remembering every 
satellite that man tosses into space. 

Bendix Radio is developing the large phased-array radar 
system for the Air Force’s Rome Development Center. This 
advanced, computer-controlled system will do a lot of things. 
It will see a new satellite as soon as it comes within its range 


of vision. It will remember everything it has ever seen. And 
it will be able to track many individual space objects while 
watching for new ones. 

This system is another in a long line of typical examples 
of our capability in the fields of advanced radar and com- 
munications. Whatever you need, the people at Bendix 
Radio are the ones to see. Write Government Sales, Bendix 
Radio Division, The Bendix Corporation, Baltimore 4, Md. 


Bendix Radio Division 
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CAB Accident Investigation Report 


Thrust Reversers Blamed in DC-8 Crash 


On July 11, 1961, at 1156 MST', a 
United Air Lines DC-8 crashed during its 
landing roll at Stapleton Airfield. Denver, 
Col. None of the 122 oceupants was se- 
verely injured as an immediate result of the 
impact; however, there were 16 passenger 
fatalities as a result of carbon monoxide 
poisoning when the aircraft burned. One 
other passenger, an elderly woman, broke 
both ankles during evacuation of the air- 
plane and later succumbed to shock. In 
addition, the driver of a panel truck, which 
the aircraft struck after leaving the runway, 
also suffered fatal injuries. 

After experiencing hydraulic difficulties 
following takeoff from Omaha. Neb., the 
crew of N 8040U continued the flight to 
Denver, using procedures set forth in the 
flight manual for abnormal hydraulic situa- 
tions. When the flight arrived in the Den- 
ver area, preparations were made for landing, 
lire ejectors were extended hydraulically; 
however, when an attempt was made to ex- 
tend flaps to 25 degrees the hydraulic pres- 
sure dropped to zero. T he hydraulic system 
selector was then placed in the No. 8 posi- 
tion (flap and gear downlock), and the ap- 
proach was continued. After touchdown, 
the throttles were placed in the idle reverse 
thrust position and when power was applied, 
an uncontrollable deviation from the runway 
occurred. 

Subsequent to this accident, extensive 
modifications to the DC-8 hydraulic system 
were made mandatory in an Airworthiness 
Directive issued by the Federal Aviation 
Agency. Another Airworthiness Directive 
required that all DC-8 aircraft be equipped 
with a throttle thrust brake interlock to 
prevent unintentional application of asym- 

The Board determines the probable cause 
of tins accident was the asymmetric thrust 
which, during a hydraulic emergency, re- 
sulted from the failure of the thrust re- 
versers on engines Nos. 1 and 2 when reverse 
thrust was selected. A contributing factor 
was the failure of the first officer to monitor 
the thnist reverse indicator lights when ap- 
plying reverse thnist. 


Investigation 


Flight 859 originated in Philadelphia on 
July 11. 1961. and proceeded uneventfully 
to Chicago, Capt. John Grosso. First Offi- 
cer Arthur F. Put/, and Second Officer 
(Flight Engineer) James M. Bcatic took over 
the flight crew duties for the remainder of 
the trip to Omaha and Denver. Normal 
preflight preparations were completed at 
Chicago and the flight to Omaha was un- 
eventful. 

At Omaha, the aircraft was serviced to a 
total of 59,000 lb. of fuel. The gross weight 
was calculated to be 192,901 lb., which was 
under the gross takeoff weight for the pro- 




posed flight, and the center of gravity was 
within limits. 

After nonnal flight preparations were com- 
pleted, ramp clearance was received and the 
engines were started. The aircraft was 
pushed back from the loading dock by a tug, 
and the flight taxied out for takeoff,' which 
was at 1012. 

The crew stated all aircraft operations and 
systems were normal during taxi, takeoff, and 
climb. As the aircraft reached about 20.000 
ft. altitude in the vicinity of Wolbach. Neb., 
both the first and second officers said they 
felt a very slight yaw to the right. At the 
same instant, the captain said he felt a brief 
tapping in the control wheel. The crew 
then noticed the manual reversion lights 
were indicating the hydraulic boost controls 
had reverted to manual system and the hy- 
draulic fluid quantity gauge indication was 
decreasing rapidly. They said they immedi- 
ately isolated all hydraulic systems by placing 
the system selector lever in the No. 1 posi- 
tion, and placed engine-driven hydraulic 
pump bypass switches to the "off” position. 
The reading on the hydraulic quantity gauge 
stabilized at the midpoint of the low range 
of the instrument. 

The captain, who had been flying the air- 
craft manually, turned the controls over to 
the first officer while he and the second 
officer evaluated the situation. After con- 
sulting the aircraft and operating manuals 
and a UAL training bulletin, they decided 
they had an abnormal rather than an emer- 
gency hydraulic situation. The captain said 
lie therefore elected to continue to Denver 
but if lie had thought it was an emergency 
situation he would have returned to Chicago 
to take advantage of the longer runway at 
that airport. 

The crew said the senior stewardesses in 
the first class and tourist sections were 
briefed on the situation and were told they 
would be informed of any change in condi- 
tions in adequate time for any emergency 
preparations which might be necessary. 

During the time the flight was continuing 
to Denver the crew contacted the company 
dispatcher and discussed the situation. Air 


Traffic Control and airport personnel were 
advised that the condition was not an emer- 
gency but that it was abnormal. 

The second officer calculated their ex- 
pected landing weight, maneuvering speed, 
approach speeds, and threshold speeds for 
normal flap and no flap conditions. In addi- 
tion, he informed the captain of the maxi- 
mum engine pressure ratio data for go-round 
and reversing. 

As the flight progressed toward the Stras- 
burg Intersection, the captain and second 
officer continued to monitor the situation 
and review the procedures to be followed 
during the landing. As a further precaution, 
after starting descent into Denver, the flight 
requested permission to hold at 15.000 ft. at 
Strasburg in order to check out the hydraulic 
system in preparation for landing. 

Clearance was given to the flight to hold 
at 14.000 ft. 

The crew then tried to extend the ejec- 
tors’ bv letting the airstream blow them 
back, fills was unsuccessful even when thev 
increased speed from about 180 kt. to 260 
kt. This action undertaken by the crew 
was of no value because the system is de- 
signed to prevent, by mechanical means, 
hlowback of the ejectors under aerodynamic 
loads. After reducing speed again, they 
turned on the auxiliary hydraulic pump. 
Pressure built up to 5.000 psi, steady blue 
lights indicated the ejectors had extended 
properly, and the hydraulic fluid quantity 
indicator remained constant, 

The captain then called for 15 deg. of 
flaps. The flap control was placed in the 
1 5-deg. detent and the flaps extended. At 
the same time the slot extend indicator 
light came on and then went out. indicating 
that the wing slots were open and locked. 
The hydraulic pressure gauge indicated 
5.000 psi.. and the quantity remained con- 
stant. After completing the approach descent 
checklist, the cresv requested clearance to 
the airport. The clearance was received and 
the captain took over the controls as the 
aircraft departed Strasburg toward the outer 

’Engine thrust reversing assemblies. 
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STL MINUTEMAN 

STL’s Ballistic Missile Program Office performs a key role in the Systems Engineering and Technical 
Direction for the MINUTEMAN ICBM Weapon System including achievement of all technical objectives 
of this program. Responsibilities will include studies and analysis of airborne systems and weapon systems 
development, constituting the total weapon system. 

OPPORTUNITIES in Los Angeles and San Bernardino, California 


ENVIRONMENTAL ENGINEERS RELIABILITY ENGINEERS 
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When Accurate, 

Positive Surface 
Temperature 
Sensing is needed . . . 

Use the 

Minuteman Approach . . 
VAP-AIR. 

MERC THERMOSTATS 



In transit, unknown temperature 
changes can seriously affect Minute- 
man solid fuels. The system shown 
uses two Vap-Air Merc Thermostats 
to constantly monitor surface temper- 
ature and provides readout on a counter 
at intervals when the temperature goes 
beyond specified settings. 

Meeting the stringent specifications 
of Minuteman is a job for specialists 
and Vap-Air has specialized in the 
design and manufacture of thermal 
control devices to exacting standards 
for more than 20 years. 

COMPLETE CONTROL CAPABILITIES 

Vap-Air has complete facilities for the 
design, development, engineering, 
manufacturing and environmental test- 
ing of every type of thermal control 
system. We invite your control prob- 
lems for thorough engineering analysis. 

No obligation— write on 
your company letterhead to: 

-AI FI® 

DIVISION, Dept. 25-1 
VAPOR CORPORATION 
BO East Jackson Blvd. 
Chicago 4, Illinois 
New York • St. Paul • Denver ■ Washington 
• Philadelphia ■ Seattle • San Francisco • 


aircraft was going off the runway, so he 
immediately advanced power levers Nos, 3 
and 4 to the forward thrust range. He said 
this action had no effect on the aircraft 
track, and it continued to skid across the 
grass strip, turning until it was heading ap- 
proximately northeast when it hit 3 newly 
con5tmcted taxiway and came to rest. 
Normal Touchdown 

Capt. Grosso said that touchdown was 
nonnal and that he called for reverse. He 
said when the nose gear touched down the 
aircraft swerved to the right. He immedi- 
ately applied full left brake and full left 
rudder. The anti-skid foot thumper signal 
was activated and he eased off brake pres- 
sure to prevent loss of hydraulic pressure 
from the brake accumulator. 

When this action failed to straighten the 
landing roll he knew the aircraft was going 
to leave the runway. He said he used the 
emergency airbrakes to slow the airplane as 
much as possible before leaving the runway. 
He said that just after the aircraft left the 
nmway he heard a loud snap and felt the 
aircraft drop right wing dossil. The aircraft 
then continued to skid off the runway, 
turning to a northeasterly heading before 
hitting the raised concrete taxiwav. 

The second officer said he had been in- 
structed by the captain to svatch only the 
flap indicator during the approach and to 
warn him immediately if the flaps started 
to .conic up. He svas further instructed to 
swivel his scat immediately to the side unon 
landing and to call out brake accumulator 
pressures. He said the approach and landing 
were normal. The second officer said that 
after touchdown a series of events occurred 
svhich he could not place in sequence with 
any degree of certainty. He sasv ejector indi- 
cator lights blinking, heard a foot thumper, 
sasv the captain reach for the emergency air- 
brake handle, and sasv that the aircraft was 
heading about 30 deg, off the runway. 'Hie 
last brake accumulator pressure he recalled 
seeing was 2,200 psi. 

As the aircraft skidded across the grass 
strip between the runway and new taxiwav. 


the second officer unbuckled his seat belt 
and started back to the passenger loading 
door, anticipating an emergency evacuation 
of the aircraft. A violent lurch of the air- 
craft pitched him into the observer's scat 
but lie regained his footing and proceeded 
to the forsvard passenger loading door, ar- 
riving there about the time the aircraft came 
to rest on its belly. After opening the door 
and installing the emergency slide he began 
to help passengers to the exit. He noticed 
a fire burning on the left side of the air- 
craft and the cabin beginning to fill with 

The first officer and two male passengers 
jumped to the ground from the forward 
loading door and held the unitiflatcd slide 
to assist other passengers out of the aircraft. 
Meanwhile, the captain and second officer 
were making repeated trips into the smoke- 
filled cabin to assist passengers to the exit. 
Finally the captain and second officer could 
find no other passengers in the first-class 
section. By this time the flames completely 
covered the front passenger loading door. 

Hie senior stewardess in the first-class 
section described the motions during land- 
ing as a turn to the left and then to the 
right. When the aircraft had come to rest, 
she got up to open the galley door but 
saw flames outside to the right of the 
fuselage and therefore did not attempt to 
open this exit. She then went back to 
ensure that the divider door between the 
first-class and tourist sections was open. 
1 he stewardess was attempting to lift a 
paralytic passenger out of his seat when 
the second officer came up to assist. She 
then assisted other passengers through the 
emergency over-thc-wing exists until the 
second officer told her to get out of the 

^I'lie junior stewardess in the first-class 
section said she hooked the forsvard loading 
door emergency slide and then got out to 
assist passengers. 

The senior stewardess in the tourist sec- 
tion described the landing as the hardest 
she had ever experienced. The stewardesses 
opened the rear galley exit and installed and 


Passenger Fatalities on Scheduled Services 
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inflated the emergency slide. They then as- 
sisted passengers out and away from the 
burning wreckage. 

Several groundwitncsscs, some of them 
pilots, who saw the aircraft during land- 
ing stated that the approach appeared to 
be nonnal. They said that the wings were 
level, and the touchdown, accompanied 
by blue-white smoke from the tires, was 
normal. 

One witness said the aircraft rolled 
straight down the runway for a distance of 
700 to 800 ft. and then started to swerve 
to the right with the left wing higher than 
the right, ibis witness also said he had 
the impression there was considerably more 
black smoke on the right side than on 
the left. 

Reversers Open 

Another witness described essentially the 
same thing except he did not sec any 
black smoke from the aircraft. 

In addition, he added that, as the air- 
plane swerved off the runway, the left wing 
lifted quite high. 

One passenger who was seated in the 
forward lounge had a good view of engines 
Nos. 1 and 2. He said he heard the power 
cut and the aircraft touch down on the 
nmway with what lie described as a hard 
landing. He said he also felt the nose gear 
touch down and immediately thereafter 
heard power reapplied. This witness stated 
positively that the thrust reverscr buckets 
on both 1 and 2 engines did not close. 
At the time he heard the sound of power 
he had the impression of acceleration and 
thought the pilot was executing a go- 
around. He said the aircraft then swerved 
and he could see they were going off the 
runway. 

Rescue Assistance 

As previously mentioned, the crew had 
alerted ground personnel of the abnormal 
situation. Under such circumstances the 
airport firefighting personnel arc alerted 
and the fire tracks take up standby positions 
on the ramp near the passenger terminal. 
In accordance with this plan, the fire tracks 
took up these positions. The aircraft came 
to rest approximately one mile from this 
point. There was substantial variation in 

accident and the firefighting personnel being 
in position to fight the fire. Eyewitness 
estimates of the elapsed time prior to the 
arrival of the first fire trucks varied from 

any effective equipment was in position. 

The members of the Stapleton Airfield 
firefighting crews stated that their equip- 
ment was moving to the airplane before it 
had come to rest and that foam and fog 
were being applied to the fire within one 
to two minutes. The Aurora Fire Chief, 
who had been notified by the Aurora 
Police Department, said his equipment 
arrived at the scene about 6 to 8 min. after 
the crash. He also said that when he 
arrived the Stapleton crew was already Sight- 
ing the fire. Lowry Air Force Base 3nd 
Buckley Field had been advised of the 
accident immediately and had dispatched 
their firefighting and rescue personnel to 
the scene. Their equipment arrived within 
about 15 min. and also assisted in fighting 
the fire. It was estimated that it took 
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The unique separation of the min- 
iaturized two axis gyro and its 
accompanying power pack assure 
non-contamination and reliable per- 
formance of the new stored energy, 
free gyro by American Gyro. 

Low in cost, the stored energy gyro 
was designed for short range mis- 
siles and ballistic vehicles, and 
devices requiring spontaneous accel- 
eration of a rotating member. 

The gyro remains caged until the 
power pack is ignited either mechan- 
ically or electrically and has acceler- 
ated spin rotor to maximum speed, 
then the gimbals are instantly 
released. American Gyro tests show 
spin rotor accelerations with angular 
momentums above two million (gm 
cm2 /sec.) within 100 milliseconds. 
The separate packaging allows for 
rapid replacement or recharge of the 
pyrotechnic, with the added advan- 
tage of safety in storage and han- 
dling. It also has adaptability for test 
power packs, using spring wound, air 
driven, or electric energy sources. 

For information or data sheets write 
to Mr. Edward Ford, Marketing 

Director nmERicnn 
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9320 Lincoln Boulevard, Los Angeles 45, California 
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• SBB offers seven types of 
construction ... in all 16 sizes 
from %" to 3Jf 6 " bore. 

• Three grades of high 
precision, corresponding 
generally to ABEC 3, ABEC 5, 
and ABEC 7. 

• Special designs — DF or DB 
preloaded pairs with or without 
spacers — size coding. 

• Standard availability in 
440C stainless or 52] 00 steel . . . 
special materials to order. 



TCR patented SBB construction (without loading slots or 
counterbore) utilizes maximum ball complement with one-piece 
reinforced phenolic retainer, for maximum load capacity. Up to 62% 
greater load and 400% greater life potential than offered by conven- 
tional Conrad design. Also features low torque and high limiting 
speed values. Available with bronze retainer as type TCB, or stainless 
retainer, type TCS. 



TCF, TCA patented SBB construction permits utiliz- 
ing full ball complement without resorting to loading slots or counter- 
bore: for heavy loads and relatively low speeds. Type TCA is same as 
Type TCF, except alternate balls are undersize to function as ball 
spacers: for moderate loads and speeds. 



TWF, TWA patented SBB construction, internally 
similar to Types TCF and TCA, except rings employ unique integral 
shield design, which with close clearance annulus and grease lubri- 
cation functions virtually as seal. Type TWF with full ball comple- 
ment, and Type TWA with alternate balls slightly undersize. 



Z--J TAR Angular contact design with one-piece reinforced pheno- 
lie retainer, for combination radial and high thrust loads. Also avail- 
able as Type TAS with one-piece stamped stainless steel retainer. 


Cl 


TKR Conventional Conrad design with one-piece snap-type 
reinforced phenolic retainer — capacity less than type TCR patented 
SBB construction, but adequate for many instrument applications 
at lower cost Also available with Teflon slug ball spacers as type 
TKL, or with spring separators as type TKP. 









Unique in its coverage of the entire aerospace market, the 1963 BUYERS’ GUIDE 
has been completely revised to meet radically changing industry patterns. 

Products, systems and services of over 3,000 manufacturers will be listed in one 
easy-to-read section covering satellites, space vehicles, missiles, aircraft, avionics, 
airline and airport equipment, supporting equipment and services. Appearing on 
tinted paper for fast identification and greater readability, this section will contain 
more than 2,000 newly revised categories with names of manufacturers listed under 
each category. 

Greatly expanded editorial reports on procedures for selling to Department of De- 
fense agencies and the National Aeronautics and Space Administration will include 
names, addresses and telephone numbers of government officers concerned with 
aerospace procurement. 

As an advertiser in the BUYERS’ GUIDE, your company’s name, and the page 
number of your advertisement will be featured in prominent bold-face capital letters 
for each of your listings. Of special interest and available for the first time this year, 
are reduced rates for multi-page advertisements. Also available to advertisers using 
one or more BUYERS’ GUIDE pages are l/6th page, black and white advertise- 
ments, adjacent to product listings. 

Through the BUYERS’ GUIDE, your sales message will reach over 84,000 engi- 
neering-management buying influences in the $17 billion aerospace market. This is. 
your opportunity to give them additional product information at precisely the 
moment when buying decisions are made. 

For details on the many additional features and benefits of the GUIDE, contact 
your local AVIATION WEEK & SPACE TECHNOLOGY District Manager, now. 



PUBLISHED: MID-DECEMBER 





Here are six new ideas from Lord to make your designs excel. They give 
you new and better ways to boost reliability by controlling dynamic 
disturbances. ■ These advances are typical of those being produced by 
Lord research. Products less than three years old now account for over 
50% of our sales. ■ Backing up these new ideas are the other things 
you have come to expect from Lord — experience, engineering skill, proved 
products and technical assistance. ■ When vibration/shock/noise control 
is your problem, Lord is the company to talk to. Call us early in your 
development work. Then expect more— for Lord can deliver. Contact: 
Lord Manufacturing Company, Erie, Pa. Field Engineering Offices in 
principal cities. In Canada: Railway & Power Engineering Corp., Ltd. 
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were intact with no overtemperature indi- 
cations. The sound suppressor was crushed 
into the turbine exhaust case. The thrust 
reverser, which had sustained light damage, 
separated from the aircraft and was found 
afi of the right wing. The thrust reverser 
buckets were in the forward thrust position 
and the thrust brake selector salve was 
also positioned for forsvard thrust. All other 
damage appeared to have resulted from im- 


No evidence was found ii 


four engines to indicate any in-service 
failures of bearings, gear trains, i 
>r accessory drives. 

" ' r positions, as 

■' . 1 -slightly 


ockpit power 
noted at the scene, ss'e 
off reverse idle in reverse direction; No. 2 
-full forward thnist; No. 5— forward idle 
position, reverse lock down; and No. 4— 
idle reverse. 

The fuel shutoff levers ss'ere off, except 
No. 3. which was one inch from the off 
position. 

Fire Damage 

Hie extensive fire after impact destroyed 
a major portion of the left wing and left 
side of the fuselage from the cockpit area 
aft to the rear passenger loading door. 
In addition, the entire inside of the cabin 
was gutted. The fuselage area aft of the 
rear passenger loading door was crushed 
inward, due to contact with a surveyor's 
panel truck parked 300 ft. from the run- 
way centerline. 

In addition, the force of this impact dis- 
torted the lower frame of the loading door 
and rendered this exit inoperable from the 


from the aircraft. It was also determined 
that the main landing gear doors were 
open at impact. The flap sections were 
extended symmetrically to 30 deg. and the 
wane slots were open. The ground spoilers 
on both wings were in the retracted posi- 
tion. The in-flight spoilers on the right 
wing were also retracted; however, the left 
wing in-flight spoiler actuating cylinder 
piston was fully retracted, corresponding 
to the spoiler extended position. 


e still a 


Wing Damage 

Roth left and riehl 
Inched to the fuselage; however, the left 
whig was largely consumed by fire. There 
were very few scrape marks or gouges on 
the lower skins and relatively few dents 
or buckles. The bottom of the right wing 
was ruptured spamvise about four or five 
feet. Inis damage permitted the remaining 
fuel in the affected tank to drain onto 
the ground. 

Fire damage on the right wing was 
confined to the trailing edge and flap. The 
empennage was intact and the control sur- 
faces undamaged. 

Because of the nature of the original cn 
route difficulty encountered by the flight, 
attention was concentrated oil the entire 
hydraulic system. All existing lines and ac- 
tuators were documented on the scene. 
Many were then shipped to the UAL F.ngi- 
iiecring and Overhaul Base in San Francisco 
for detailed study by the Board. 

The hydraulic reservoir was found intact. 
On disassembly it was found that the heat 
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• Pancake Synchros, Resolvers 
MACHINERY • Torquers, Spin Motors 
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COMPANY 


TELEPHONE 68 


ENGINEERS 

Lockheed-Georgia Company 

A Division of Lockheed Aircraft Corporation 

Has openings in its Nuclear Division at Marietta, Georgia 

For Engineers with a background in Heat Transfer, Fluid Flow. 
Thermodynamics, and Cryogenics. 

Analytical and experimental studies are currently underway 

in the area of cryogenic propellant storage in space on 

thermal-control space vehicles, propellant heating, missile J 
propellant tank pressurization, and aerodynamic heating. 
Openings at Engineer, Senior Engineer, and Specialist levels. 

Inquire about these challenging opportunities by sending your confidential 
resume to: Hugh L. Gordon, Professional Employment Manager, Lockheed- 
Georgia Company, Dept. C-75, 834 West Peachtree Street, Atlanta 8, Georgia. 

An Equal Opportunity Employer 




Flying 

means 

landing 


. . . and landing requires the pilot's exact 
knowledge of the landing gear position. 

The Diehl Landing Gear Position 
Indicator, model 1000. is a combined 
instrument indicating independently from 
each other every position of all the individual 
landing gear components and all the landing 
gear doors. This instrument, therefore, is an 
essential attribute for safe flying and landing. 


The symbols correspond to the actual position 
of the plane’s individual landing gear components 
in top plan view. 


Instrument Data: 

Input voltage: 28 V — 

Input current: max. 0.4 A 
Operating temperature range: — 54°C to +55'C 
Storage temperature range: — 55 C to +75°C 
Maximum operation altitude: 50.000 ft. 

Weight: approx. 400 g 
Dimensions: 

Outside diameter: 60 mm 
Length: approx. 140 mm 


-nuuL- 


LU FTFAH RTGERATE 

Ammerseestrasse 31 , GAUTING near MUNICH 
Phone: Munich 8626 41 



of the ground fire had left a mark on the 
inside of the reservoir in such a manner that 
it was possible to determine the height of 
liquid in the tank at the time of the heat 
application. This mark represented a quan- 
tity of 3.37 gal. In addition, the quantity 
gauge float assembly evidenced the same 
type of marking, indicating it was half sub- 
merged in fluid. It was found that down- 
ward movement of this float arm was re- 
stricted by interference with a baffle plate 
due to insufficient clearance. As a result, a 
decrease in the hydraulic fluid quantity 
would not be reflected on the quantity indi- 
cator at the flight engineer's station. 

The Nos. 1, 3. and 4 ejector control 
valves were ported to the extend position. 
The No. 2 ejector control salve was not 

Wheel Brakes 

All wheel brakes and associated compo- 
nents were examined for evidence of mal- 
function. Nothing was found to indicate any 
such difficulty. Brake clearances were within 
prescribed limits. Hydraulic actuators, anti- 
skid controls, and airbrake controls were in 
an operable condition except for damage 
caused by separation of the landing gear 
from the aircraft. 

The torque link apex bolt of the left land- 
ing gear assembly and the upper portion of 
the landing strut pistons were broken. These 
breaks were examined and found to have 
been caused by impact forces. There was no 
evidence of fatigue, corrosion damage, or de- 
fective material. The entire right landing 
gear was separated from the airplane. The 
torque link on this assembly was intact. The 
bogie lock mechanisms on both main gears 
were undamaged and they were ill the 
locked position. 

The nose gear and strut were torn from 
the aircraft. The right nose steering cylinder 
was bulged. The left nose steering cylinder 
had separated from the cap at the threaded 
connection. Hydraulic lines to both cylin- 
ders were intact between the gland raises 
and cylinders. The noscwhocl steering con- 
trol valve and inlet check valve restrictor 

Other Systems 

All other systems of the aircraft were 
examined. Although extensive damage oc- 
curred during breakup and fire, no evidence 
was found to indicate malfunction of anv 
of the systems. Fire damage to the No. 2 
engine-driven hydraulic pump rendered it 
inoperative and it could not be tested. The 
No. 3 pump was found to be undamaged 
and operated within allowable limits during 
functional bench test. In the feathered, or 
bypass, position the pump produced a pres- 
sure of 350 psi., and a rate of flow of six 
gallons per minute. 

During the investigation the possibility of 
reverse nosewheel steering was encountered. 
To demonstrate this condition, a simulated 
loss of system pressure and a failure of the 
nosewheel steering inlet restrictor check 
salve were required. In static tests with 
the torque link disconnected, pressure line 
disconnected at the control valve, control 
salve neutral, and nosewheel steering ac- 
cumulator charged, there was no movement 
of the steering collar. With left rudder pedal 
movement, the collar rotated to the right 
and with right rudder pedal movement the 
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GREAT NEW WORKHORSE 


GULFSTREAM 

Same trip and return : total 
flying time, 3 hrs. 55 
utes . . . with sufficient fuel 
remaining for nonstop Wash- 
ington to Cape Canaveral 
flight. 


The turboprop Gulfstream — available now without major modification 
for high-priority personnel (24), cargo, airways checking, navigational 
training. Cruising speed: 350 mph to 30,000 feet altitude. Range: trans- 
continental. Payload : 10,000 lbs. Lands, takes off from virtually any mili- 
tary airfield. Not a “stopgap” airplane. The Gulfstream has been designed 
to fit long-range logistics planning for the next 20 years. Utility, perform- 
ance, low operating costs. That’s why nearly 90 Gulfstreams are now in 
operation with worldwide corporations and the Federal Aviation Agency. 
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We’ve made 21 types of reflex klystrons. If there isn’t 
one among them to meet your needs, we’ll make it 22. 


If you want more, we'll make 24, 28 — as many types as you need. The 21 Eimac reflex klystrons you see 
above operate at frequencies from 4 to 14 Gc. Power outputs: 20 milliwatts to 1 watt. And some of these 
tubes are tunable. Some trimmable. Some can take shocks up to 80 g and unlimited altitudes. There’s even 
a new kind of tube called an iso-klystron — an Eimac developed factory-mated isolator and reflex klystron. 
What are your power and frequency requirements? Eimac can develop a tube to meet them. And every Eimac 
reflex klystron is always designed to provide superior performance even under severe environments. You can 
keep your eye on Eimac for advanced microwave tubes, high power klystrons, power grid tubes, 
accessories. Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eitel-McCullough, S. A., 

Geneva, Switzerland; National Electronics, Geneva, Illinois. KEEP YOUR EYE ON KuSifli 



A RARE 

OPPORTUNITY FOR 
AERODYNAMISTS 

Scientists and Engineers are 
needed to form an applied 
research team in hypersonic 

Supervisory, Specialist and other 

These positions offer the chal- 
lenge of original contribution to 
Spacecraft re-entry problems. 

The Space and Information Sys- 
tems Division is at work on some 
of America’s most advanced space 
programs. Why not investigate 
how you can augment your career 
by becoming a member of our 
technical staff. 

You are invited to investigate 
these openings by contacting : 

Mr. A. J. Starr 
Employment Services 
12214 Lakewood Blvd. 

Downey, California 
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versed steering condition. 

Taxi tests were then conducted at 80 and 
118 kt. In these tests a momentary move- 
ment of the noscwhecls of two dr three 

was noted Pf However. in^h cases. directional 
control of the airplane was easily maintained 
with brakes or rudder. It was subsequently 
determined that, in any event, the inlet 
restrictor check valve from N 8040U was 

Causes of Death 

An extensive investigation of the crash 
injury and emergency evacuation aspects of 
this accident was conducted. It was learned 
from the survivors and from the pathological 
study of the bodies that the deceleration of 
the airplane was not excessively high and 
that no apparent traumatic injuries were sus- 
tained by the crew or passengers as a result 
thereof. Sixteen of the deceased were found 
in the fuselage after the fire was brought 
under control. These fatalities resulted from 
carbon monoxide poisoning. One passenger. 

ankles during the evacuation of the airplane 
and subsequently died in the hospital as a 
result of shock. The other fatahtv was an 
individual who was part of the groundwork 
force on the airport when the airplane hit 
the panel truck during its ground slide. 

The crew members opened the forward 
left main entrance door and the aft right 
galley door, while passengers opened both of 
the overwing exits on the right side of the 
cabin. Through these exits 106 of the oc- 
cupants evacuated the airplane. All of the 
59 first-class passengers, three flight crew 
members, and two stewardesses evacuated 
through the forward lefthand door or 
through the overwing exits. Sixty-two of the 
78 occupants of the tourist section evacu- 
ated the airplane utilizing the two door exits 
and the aft overwing exit on the right side. 
The entire evacuation was complicated by 
the dense smoke throughout the cabin. 

The Denver weather at 1140. four min- 
utes after the accident, was: Measured 5.000 
ft. broken. 19,000 broken, high overcast; 
visibility 40 mi,; temperature 75F; dewpoint 
4SF: wind north-northe3st 7 kt.; altimeter 
setting 50.10 in. 

Analysis and Conclusions 

The hydraulic system of the DC-8 con- 
sists of many component parts, actuating 
units, connectors, seals, hoses, and many 
feet of tubing running throughout the air- 
craft. The crash and fire damage sustained 
bv N 8040U was so extensive that it was 
impossible to determine where the failure 

of hydraulic fluid. 

sible' to ehmlnair various swtems 'which 
were either isolated by the crew or were 

The powered aileron and rudder systems 
were isolated and the horizontal stabilizer 
trim system was not used. The bogie unlock 
system was isolated by the control valve be- 
ing closed. The power brake valve isolated 
the hydraulic brake system. When the auxil- 
iary hydraulic pump was operated, the fluid 
loss continued; therefore, the leak probably 

one-way check valves in the hydraulic sys- 
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tcm normally prevent auxiliary pump pres- 
sure from entering the engine-driven pump 
hydraulic lines. Thus it can he seen that the 
leak probably was not in these lines or in 
the engine-driven hydraulic pumps. 

The systems which could not be isolated 
were the bogie trim, the landing gear re- 
tract, the ejector control valve and actuator, 
the inboard spoilers retract, the wing flap 
up. the wing slots closed, and the main 
landing gear door actuators on the closed 
side. Any one or more of these could 
have been the source of the loss of fluid 
because they received hydraulic pressure 
from the general system any time it was 
available. 

Fluid Quantity 

Following the initial loss of fluid the crew 
reported that the hydraulic quantity indica- 
tor was about 4 inch from the bottom of the 
gauge. The hydraulic reservoir holds 10 gal. 
of fluid but the minimum fluid level which 
the float transmitter in the tank will sense 
is 5.5 gal. The quantity gauge dial presenta- 
tion consists of an arc of 120 deg. with a 
"low" and "normal” segment, the low end 
representing the 5,5-gal. level and the high 
end representing the 1 0-gal. level. A change 
of one gallon of fluid within these limits 
would be reflected by IS. 5 deg. of move- 
ment of the quantity indicating needle. 

When the crew extended the ejectors no 
change occurred in the indicated fluid quan- 
tity level, although about 4 gal. of fluid 
would be removed from the reservoir. Also. ' 
when the landing gear was allowed to free 
fall, about 1.6 gal. of fluid would have been 


returned to the reservoir, yet no increase 
was registered on the quantity gauge. From 
these indications it appears that the hy- 
draulic fluid level must have been below the 
lowest level measurable by the float trans- 
it also appears that the inability to get 
25 deg. of flap was because the fluid lcwcl 
at that time was below the taller standpipe 
supplying fluid to the auxiliary hydraulic 

p, X procedures followed by the crew to 
prepare the aircraft for landing were the 
approved procedures based on the informa- 
tion available to them during the flight. The 
shift to the No. 5 position of the hydraulic 
system selector was proper and necessary to 
ensure positive flap actuation during the ap- 
proach. In this position there was no pres- 
sure available to the general hydraulic sys- 
tem. which powered, among others, the 
ground spoilers, noscivheel steering, and the 
rudder. Hydraulic braking was available 
from the brake accumulator. 

The ejectors were fully extended and re- 
mained so during the approach, as evidenced 
by the four steady blue lights of the ejector 
indicating system. The evidence available to 
the Board indicates that after touchdown 
the thrust reverser buckets on the left side 
of the airplane did not rotate to the closed 
position. As stated before, one passenger 
watched the ejectors and stated that the 
buckets did not close. These buckets must 
be closed to deflect engine thrust in a for- 
ward direction. They are actuated by engine 
bleed air which is directed to the bucket 
by means of a pneumatic gland coupling 
when the ejector is fully extended, The 


gland coupling consists of a connector on 
the engine pylon and a slide valve mounted 
on the ejector which mate and compress 
about I inch for complete coupling when 
the ejector mechanism extends to the full 
aft position. If an ejector docs not extend 
fully or if it should move forward as much 
as J inch, its gland coupling will not be en- 
gaged and the thrust reverser buckets will 
not close. 

Ejector Operation 

Normally the ejectors are operated hy- 
draulically. There is also an emergency pro- 
vision for extending the ejectors by use of 
the air bottle system. That system was not 
used. Also, the two methods are essentially 
similar with compressed inert gas being sul> 
stituted for hydraulic fluid under emergency 
conditions. Ivach ejector mechanism has a 
control valve which ports system pressure to 
its actuating cylinder to extend or retract the 
ejectoi Each control valve incorporates two 
spring-loaded poppet plunger type valves 
which are solenoid actuated alternately to 
either extend or retract. These valves are 
tested prior to service to operate with 5,000 
psi. applied and the leakage rate, after a 
three-minute seating time, to be within spe- 
cific limits. During this test, leakage is 
greater at low pressure and decreases as higher 
pressures tend to seat the poppet valves more 
solidly. For this reason, following loss of 
svstem pressure, the unseating tendency will 
permit internal leakage to the return lines. 
Any internal leakage of an ejector control 
valve, under these conditions, has the same 
effect on the adjacent system. This is be- 
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MISSILE GUIDANCE ENGINEERS 

Senior Engineers with BSEE or MSEE experienced in Missile Guid- 
ance transistor circuit design including Video Amplifiers, Gating 
Circuits, Switching Circuits, Signal Level Detectors, etc. 



MICROWAVE ENGINEERS 

Senior Engineers with BSEE or MSEE experienced in the design of 
Microwave Systems for Radar, Missile Guidance, etc. 

APOLLO TELEMETRY PROGRAM 

Senior Engineers are required with a BSEE or MSEE experienced in 
Space Data Communications and Solid State Electronics to work on 
the Apollo Telemetry Program. 

UNDERSEAS WARFARE 

Senior Engineers with BSEE or MSEE experienced in design of Sonar 
Transducers for Anti-Submarine Warfare and Underwater Navigation 
and Range Instrumentation. Additional requirements exist for 
Torpedo Guidance Systems Engineers involving semi-conductor 
circuitry. 



MILITARY NAVIGATION 

Senior Engineers with BSEE and experience in low frequency elec- 
tronic circuit design, aircraft instrumentation, involving transistor 
techniques, and the design of high power transmitters. 


Please send resume to : 
W.C. WALKER 
Engineering 
Employment Manager 




Bendix-Pacific Division 

11602 Sherman Way, North Hollywood, Calif. 
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THIOKOL PANELYTE laminates and moldings 
serve in America’s major missile systems 


JTAco/coe^ 

PANELYTE 


Combined Thiokol Panelyte 
technologies are helping to keep 
our growing missile arsenal on 
the move and on target. 

In the fore end of many key 
missile systems, Panelyte cop- 
per-clad laminated sheet func- 
tions as printed circuit heart of 
critical guidance and control 
equipment. At the stern, Pan- 
elyte molded plastic parts pro- 


vide light weight, high strength, 
high temperature resistant clo- 
sures and exhaust nozzles. 

Panelyte materials meet the 
high performance requirements 
and reliability standards of the 
aerospace industry. Now with 
the pioneering experience of 
Thiokol to draw upon, Panelyte 
provides still greater service to 
the missile and space effort. 


THIOKOL CHEMICAL CORPORATION, 
PANELYTE INDUSTRIAL DIVISION, 
N. Enterprise Ave., Trenton, N. J. 
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Opportunities in 

Satellite 

Research 




to Control the Accomplishment of 

The Navy’s Astronautics 
Research Programs 





Engineers & Scientists 



Your next job? It depends on what you're seeking ... a compatible increment in salary. . . or a no-holds- 
barred chance to wrestle with problems of an entirely new magnitude. An example of the latter lies 
between the lines of the diagram above. □ Superficially, the schematic traces the data flow at a hypo- 
thetical Control and Reporting Center of the Air Weapons Control System 412-L. In the over-all mosaic of 
a fully integrated 412-L System, such a Control and Reporting Center is a key element. □ We are manag- 
ing the integration and implementation of the 412-L program under the direction of the U.S.A.F. Elec- 
tronic Systems Division, from system concept and development, through the installation and checkout of 
complete operating equipments. If you'd like more information about this program, and the calibre of 
opportunities it offers, send us an outline of your education and experience. Your personal reply will 
include a technical brochure describing the entire system. There’s no obligation. 

These are the general areas of immediate opportunity: Communication Systems / Applied Mathematics / 
Materials Engineering / Microminiature Electronic Packaging / Semiconductor Circuits Design / Com- 
puter Systems Applications / Electronic Liaison-Production Engineering / Microminiature Mechanical 
Design / Operations Analysis / Systems Equipment Analysis / Telecommunication Systems Design / 
Project Integration Engineering / Equipment Evaluation. 


Address your inquiry in confidence to Mr. P. W. Christos, Div.64-WK. Defense Systems Department, 
General Electric Company, Northern Lights Office Building, Syracuse, New York. 




DEFENSE SYSTEMS DEPARTMENT 


GENERAL ELECTRIC 

Northern Lights Office Building — Syracuse, New York 
An Equal Opportunity Employer 


on the inboard engines 5 sec. after touch- 

• Full manual rudder control and differen- 
tial braking were initiated 5 to 6.5 sec after 
touchdown. 

• Maximum continuous thrust was initiated 
on the outboard engines 5,5 to 6 sec. after 
touchdown. 

• 'Die application of maximum continuous 
power to all engines resulted in high asym- 

trollable lateral deviation from the runway. 

The Board has studied four other occur- 
rences involving DC-8 aircraft which left 
the runwav on landing rollout. In one of 
these cases an outboard engine thrust rc- 
verser did not operate properly and the 
thrust reverser buckets blew open. The 
other cases involved loss of general system 
hydraulic pressure and other common fac- 
tors. It is believed that all of these aircraft 

thrust. In one of the cases the cabin steward 
was notching the thrust reverser buckets and 
stated that they did not close on the landing 
roll. In the other cases the crew members 
did not recall noticing the lights which in- 
dicated that the thrust reverser buckets were 
closed when reverse thrust was selected. 

From all the evidence it is concluded that 
in the subject case the first officer applied 
reverse thrust without checking to see if the 
amber thrust reverser indicator lights were 
on. The normal procedure for reversing 
requires that these lights be on before in- 
creasing power for reverse. Subsequent to 
the accident the need for close monitoring 
of these lights was re-emphasized by the 
company. 

The crew’s original diagnosis of the 
trouble was correct in that an ahnonnal hy- 
draulic situation existed. Very shortly after 
departing the holding pattern at Strasburg 
cn route to Runway 26L. the abnormal situa- 
tion abruptly developed into an emergency 
condition without the crew being cognizant 
of the fact. This occurred when 25 deg. of 
flap was selected with the hydraulic selector 
in the No. 1 position. When the complete 
loss of hydraulic pressure occurred, the crew 
should have been aware that an cmergency 
situation had developed and that a normal 
landing could not be expected. 

As a result of this accident the manufac- 
turer made several modifications to the 
DC-8 systems. These modifications, some 
of which were instigated by the Civil Aero- 
nautics Board, were made mandatory by the 
Federal Aviation Agency through the issu- 
ance of Airworthiness Directives. These in- 
cluded a dual source of hydraulic power for 
actuation of all wing spoilers during landing 
roll; increased brake accumulator capacity; a 
dual source of hydraulic poivcr for the 
mdder power system; a source of power to 
actuate nosewhed steering when the airplane 
hydraulic system is being operated with the 
hydraulic system selector handle in the No. 
3 position; additional hydraulic fluid reserve 
capacitv with changes in the fluid reservoir 
quantity indicating system; dampers wherever 
necessary in the hydraulic system to limit 
pressure surges to acceptable levels; and the 
installation of a power lever thrust-brake 
interlock system to prevent application of 
reverse thrust until the thrust reverse buck- 
ets are in the reverse thrust position. This 
interlock also is designed to return a power 
lever to the idle detent position should the 



We’re engaged in a great adventure at RCA Burlington. 
Mass. Some of the projects that occupy our hands and minds 
may involve travel beyond other suns— and be viewed 
by life on other planets. But we’re also down to earth at 
Burlington, with the design and development of complete 
systems and equipments in such diverse fields as Aerospace 
Ground Equipment, Computers and Controls, and many 
others. To meet an expanding work load, under classified 
government contract, we need more talented engineers 
and scientists now. Openings are system wide, but demand 
heavy experience in : 
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from the 


Senior Engineers and Scientists 



GRADUATE STUDY OPPORTUNITIES VIA TV 
AT RAYTHEON’S EXPANDING ASW CENTER 


Academic Advancement A microwave television link between 
Raytheon's ASW Center and the University of Rhode Island is pro- 
viding unique academic and professional growth opportunities for 
Raytheon engineers and scientists. Two-way audio enables students 
to ask questions and receive answers, just as if they were on campus. 
The time and cost involved in travelling to and from the university 
is completely eliminated. Raytheon spares no expense in providing 
growth potential for its engineers and scientists. 


Challenging Growth Positions Now Highly qualified senior 
and intermediate-level engineers needed at Raytheon's ASW Cen- 
ter in Portsmouth and Newport. R.I.. in these areas: Advanced 
Systems, Marine Systems, Airborne Systems, Mechanical De- 
sign, Electrical Design, Transducers, Reliability. 


Thorough training and consideraBie experieni 
these areas may qualify you for one of the at 
communications theory, advanced mathematic 


systems, and servomechanisms. 


computer program- 
ction or fire control 


Completely Integrated Facility At Raytheon’s ASW Center, 
you have the unique and refreshing opportunity to witness the whole 
developmental picture, rather than just a particular segment. Reason : 
complete integration of research, design, development, and produc- 
tion — all in one location. This is the first private industrial complex 
in the U.S. devoted to the study of the detection, communications, 
and the classifications of objects in hydrospace. Located in Ports- 
mouth and Newport, R.I., in the lovely Narragansett Bay area that 
is noted for leisurely living. 

Please send resume to: 

D. T. Anderson 
Raytheon Company 
Submarine Signal Operation 
Portsmouth, Rhode Island 


^RAYTHEON^ 


corresponding buckets move 

The Board determines the probable cause 
of this accident was the asymmetric thrust 
which, during hydraulic emergency, resulted 
from the failure of the thrust reversers on 
engines Nos. 1 and 2 when reverse thrust 
was selected. A contributing factor was the 
failure of the first officer to monitor the 
thrust reverse indicator lights when applying 
reverse thrust. 

By the Civil Aeronautics Board: 

Alan S. Boyd. Chairman 
Robert T. Murphy. Vice Chairman 
Chan Gurney, Member 
G. Joseph Minetti, Member 
Whitney Gillilland, Member 
Investigation and Hearing 

investigation was initiated in accordance 
with Section 702(a)(2), of the Federal Avia- 
tion Act of 1958. A public hearing was held 
in Denver, Col., Sept. 20. 21, 22, 23, 25 
and 26. 1961. 

United Air Lines, Inc., holds a currently 
effective certificate of public convenience 
and necessity issued by the Civil Aeronautics 
Board and an air carrier operating certificate 
issued by the Federal Aviation Agency. 
These authorize operation over a number 
of routes, including the one here involved. 
Flight Personnel 

Capt. John Grosso was employed Nov. 
5, 1940, and promoted to captain Feb. 16, 
1945. He had a total of 17,631 flying hours, 
of which 168 were in the DC-8. He holds 
a currently effective airline transport pilot 
certificate with a type rating in the DC-8. 
His last first-class FAA physical examination 
was Jan. 17, 1961. 

Mr. Arthur F. Putz was employed by 
United Air Lines Aug. 18. 1948, as a flight 
engineer. He qualified Jan. 11, 1951 as a 
first officer and was promoted to captain 
Sept. 25, 1959. He had a total of 9,839 
flving hours, of which 126 were in the 
DC-8. He holds a currently effective airline 

in the CV-240. C CV-340. and CWMfTimd 
the DC-6 and DC-7. His last first class FAA 
physical examination was June 12, 1961. 

Mr, James M. Bcatie was employed Sept. 
11. 1946, as an apprentice mechanic. He 
became a line mechanic July 24. 1950, and 
was assigned as a flight engineer Jan. 25, 
1951. He has a total of 8,416 flying hours, 
of which 215 were in the DC-8. He holds 
a commercial pilot certificate and instruc- 
tor's rating as well as a flight engineer’s 
certificate. His latest second-class physical 
examination was Jan. 31, 1961. 

All four stewardesses had satisfactorily 
passed the carrier's ground training course 

N 8040U was manufactured June 10, 
1961, and had accumulated a total of 124 
hr., 39 min. up to July 10, 1961. No major 
checks had come due on the aircraft. All 
flight log discrepancies had been corrected 
with the exception of one item— July 10, 
1961, reverse slow on No. 3. This item was 
carried as deferred. The powerplants in- 
stalled on the aircraft were Pratt & Whitnev 
model JT3C-6 and all had accumulated 124 
hr., 39 min. except No. 1, which had a total 
of 499 hr., 31 min. 
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ELECTROMAGNETIC WINDOWS 


of more than 500 R&D programs under way at Douglas 


Of career interest to engineers and scientists 
Douglas is seeking electronics specialists and 
others with disciplines related to aerospace at 
all degree and experience levels. Applicants can 
be assured of stimulating work assignments and 
wide professional growth opportunities as they 
participate in vital defense, space, research and 
commercial programs. Some of these under- 
takings extend 10 years into the future. 

Send us your resume or fill out and mail the 
coupon. Within 15 days from the receipt of 
your letter, we will send you specific informa- 
tion on opportunities in your field at Douglas. 


Douglas is engaged in an intensive program to 
further development of radomes and antennas 
that will operate with precision in high per- 
formance missile and re-entry vehicle 


The following are a few of the areas under 
investigation: methods of radome construction 
to extend the usefulness of presently known 
materials to temperatures beyond present state 
of the art limits; new materials that will pro- 
vide "see through” capabilities at temperatures 
all the way up to 6000°F; methods of measur- 
ing electrical properties of dielectric materials 
at elevated temperatures. 

Urgency of this research is emphasized by 
the mechanical and electrical inadequacy of 
fibre-laminates at the temperature levels of 
high-speed technology. 


Mr. F. V. Edmonds 
Missile and Space Systems Division 
Douglas Aircraft Company 
3000 Ocean Park Boulevard 
Santa Monica, California 


Please send me full information 
sional opportunities in my field a 


MISSILE S SPACE SYSTEMS DIVISION 


If interest to engineers and 

scientist 
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TECHNOLOGY, 


HELICOPTER 

AND LIGHT AIRCRAFT 


ENGINEERS 



Significant opportunity to advance with our expanding rotary wing division 
New helicopter development break-through has created impor- 
tant requirements for helicopter and light aircraft engineers. 

IMMEDIATE OPENINGS EXIST AT ALL LEVELS IN THE FOLLOWING AREAS: 

Preliminary Design (configuration and original concept) 

Flight Dynamics and Vibration 
Aerodynamics Performance 
Aerodynamics Stability & Control 
Power Transmission (mechanical) 

Propulsion 

Structural Design (light aircraft or helicopter) 

Control Systems 
Flight Test (helicopter) 

Stress & Basic Loads 

FOR INFORMATION 

Candidates are invited to send their detailed resume, including highest salary with each past employer and 
present salary to Professional Placement Staff, Dept. 1109H, Lockheed-California Company, 2406 North Holly- 
wood Way, Burbank, California. Liberal travel and moving allowance will be paid to those employed. 

An Equal Opportunity Employer 

LOCKHEED-CALIFORNIA COMPANY, Burbank 




GARRETT- IIRESEARCH 

has immediate openings 
in expanding aerospace programs 


Environmental Systems Test Engineers 

A responsible position is open in total system testing of space environ- 
mental control systems. This position requires a minimum of 3 years 
component, subsystem or system test experience in sophisticated test labo- 
ratory. Must understand system flexibility from safety standpoint. Work 
involves high pressure pneumatics, fluid and gaseous flows. Degree or 
equivalent essential. 

Design Engineers & Checkers for Space 
Environmental & Cryogenic Systems 

Openings exist for experienced board-type designers and ch< 
work on complete environmental control systems, heat exi 
pneumatic valves, COo absorbers, ducting, etc. Degree reqi 
cryogenic and pneumatic valve experience is highly desirable. 

Design Engineers & Checkers, Electromech; 

Work on highly loaded gear trains, servomechanism systems 
boxes and actuators. Requires a strong background in electron 
board design, with emphasis on high temperature materials ai 
ments. B.SdW.E. or equivalent required. 

Heat Transfer Development Engineers 

Involves work on sophisticated heat transfer devici 
craft environmental control systems. These precis 
knowledge in manufacturing processes such as fc 
brazing. B.S. required. 

Preliminary Design Specification Writers foi 
Environmental Control Systems 

Involves review and analysis of customer specifications for spac 
craft environmental control systems. Includes some specification writing. 
Engineering degree is highly desirable and a minimum of a 2 year engi- 
neering education is essential. 

Aerodynamicists 

B.S. to Ph.D. level aerodynamit 
speed radial compressors and tt 
standard, aerospace applications using broad 




equired for advance wor 


king 8 fluids. 83 


Stress & Vibration Analyst 


o Ph.D. level needed for work on turbine and compressor 
problems, cast and sheet metal structures, pressure vessels, critical 
and temperature analysis. Knowledge of experimental techniqi 
problem solving with electronic computers is highly desirable. 

• Garrett is an equal opportunity employer 



Please send complete resume to 
Tom Watson — Department 2 


AIRES EARCH MANUFACTURING 


9851 So. Sepulveda Blvd., Los Angeles 45, 
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UNION CARBIDE ACCELERATES 

Rocket Propulsion Expansion 



al Center near Charleston. West Virginia, in the pleasant Ohio- 

Kanawha Valley. 

Union Carbide Chemicals Company, pioneer in chemicals and plastics, offers new 
opportunities for technical careers in solid rocket technology and high energy propel- 
lants. Two years of Company-funded research has led to the development of novel 

intensive development of stable high energy fuels for storable liquid rocket applications. 
Union Carbide Chemicals Company. Division of Union Carbide Corporation, is 
making a major technical effort in the rocket propulsion field and is now expanding its 
program with the added impetus of government contracts. Advancing these new con- 

Openings exist for technical men with pertinent experience in these working areas: 

;y fuels based 


VISCOELASTIC TESTING: IMS. BS) Development of phys 
SOLID PROPELLANT CHEMISTRY: (MS. BS) Formulation 


id propellant 
if propellant 


test results to guide synthesis program. 

SOLID PROPELLANT PROCESSING: (MS. BS) Process development and 
engineering studies of novel solid propellants and rocket motor manufacturing tech- 
niques: translation of advanced design concepts into practical chemical, mechanical 


MOTOR DESIGN: (MS. BS) Creative design and development of solid 

PROJECT ENGINEERING: (MS. BS) Experience in solid rocket motors 
sufficient to assume overall project responsibility for development, design, prototype 

For more information and arrangements for personal interviews about available 
Center. P. O. Box 8361, South Charleston. West Virginia. Qualified applicants will 



CHEMICALS 


"Put Yourself in the 
Other Fellow s Place’' 

Tl) EMPLOYERS 
TO EMPLOYEES 

Letters written offering Em- 
ployment or opplying for some 
ore written with the hope of 
sotisfying a current need. An 
answer, regardless of whether 
it is favorable or not, is us- 
ually expected. 

MR. EMPLOYER, won't you re- 
move the mystery about the 
status of on employee's appli- 
cation by acknowledging all 
applicants and not just the 
promising candidates. 

MR. EMPLOYEE you, too, can 
help by acknowledging appli- 
cations and job offers. This 
would encourage more com- 
panies to answer position 
wanted ads in this section. 

We make this suggestion in a 
spirit of helpful cooperation 
between employers and em- 
ployees. 

This section will be the more 
useful to all as a result of this 
consideration. 

Classified Advertising Division 

McGRAW-HILL 
PUBLISHING CO.. INC. 

330 West 42nd St., 

New York 36, N. Y. 
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IBM asks basic 


questions in memor y 


What is the fastest way to remember? 



Computing speed is accelerating constandy. But be- 
fore computers can process data, they must pass it 
through main storage. Unless ways are found to trans- 
fer more information in less time from main storage 
to central processing units, the time required toobtain 
stored data will limit the speed of the computer. 

To shorten access time, ibm is developing advanced 
memories. Recendy, ibm scientists fabricated a mag- 
netic thin-iilm memory which completes a full read- 
write cycle in 100 nanoseconds. They also have put 
to use a technique for measuring switching times in 
the nanosecond range with polarized light. Experi- 
ments with this technique revealed that a multi- 
layer-bit thin-film “sandwich” switched ten times 
faster than an equivalent single-layer-bit device. 
More immediate gains in access time can be attained 
through new developments in ferrite core technology. 
By reducing the core size from 50 thousandths of an 
inch to 30 thousandths of an inch in outside diameter, 
ibm engineers have created a 1.2 million bit magnetic 
core memory with a cycle time of only 2 micro- 
seconds. A device which contributed greatly to this 
development, a load-sharing matrix switch, was also 
instrumental in the creation of a 74,000 bit “scratch 
pad” ferrite core memory capable of a read-write 
cycle time of less than 700 nanoseconds. This matrix 

WEEK and SPACE TECHNOLOGY, Septembe 


switch makes it possible for the switching-power load 
to be shared by several drivers at once, thus reduc- 
ing the total power requirements. 

The efficiency of computing systems can be increased 
by improving the design of their memory structures 
as well as through the development of new compo- 
nents. ibm engineers arc developing nondestructive 
read-out techniques which can reduce the number of 
machine operations required in thin-film and ferrite 
core memories. They have formulated addressing sys- 
tems in which machine-word lengths vary according 
to the natural lengths of the bits of information being 
stored. They have devised associative memory tech- 
niques which retrieve information on the basis of re- 
lated data rather than specified addresses. Out of sev- 
eral developments like these, which reduce machine 
references to memory and simplify programming, 
may come the memory systems of the future. 

If you have been searching for an opportunity to 
make important contributions in memory develop- 
ment, software, space systems, or any of the other fields 
in which ibm scientists and engineers are finding 
answers to basic questions, please contact us. ibm is 
an Equal Opportunity Employer. Write to: Man- 
ager of Professional Employment, IBM Corp., Dept. 
524W-2, 590 Madison Avenue, New York 22, N. Y. 
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new era 
of 

technological excitement 
at 

Bell Aerosystems 

activities multiplying in 9 diversified areas 

S O A REALISTIC, 3-DIMENSIONAL VISUAL SPACE SIMULATOR FOR ASTRONAUT TRAINING □ DEVELOPMENT OF HYDRO- 
SKIMMER, THE LARGEST AIR CUSHION VEHICLE IN THE NATION □ AN ALL-WEATHER, AUTOMATIC AIRCRAFT LANDING 
SYSTEM □ NEW APPLICATIONS OF THE BELL HIPERNAS SYSTEM, MOST ACCURATE, PURE INERTIAL, SELF-COMPEN- 
SATING NAVIGATION AND GUIDANCE SYSTEM KNOWN □ ULTRA-RELIABLE CONTROLS FOR SKIP-GLIDE REENTRY 
VEHICLES □ MUTUAL INTERFERENCE PROBLEMS OF THOUSANDS OF RADIATING DEVICES EMPLOYED IN BATTLE- 
FIELD SITUATIONS □ DEVELOPMENT OF TRANSMITTERS, RECEIVERS, CODERS, DECODERS, GROUND CHECK-OUT AND 
MAINTENANCE EQUIPMENT FOR A SOPHISTICATED, PULSE-TYPE UHF SYSTEM □ NEW CONCEPTS IN V/STOL □ A 
NEW GENERATION AGENA ENGINE, THE NATION'S MOST RELIABLE SATELLITE PROPULSION SYSTEM. 


ROCKET PRELIMINARY DESIGN 


To conduct analytical and design studies 
and investigations in all areas of rocket 
engines and rocket systems, including 
conceptual design and support analysis 
for new rocket propulsion systems. Re- 
quires BS or advanced degree in ME, 
AE, ChE or Applied Physics with mini- 
mum 6 years experience in thermody- 

transfer as applied to liquid propellant 
rocket engines. 


ELECTRONIC COMMUNICATIONS 


To develop, design and test a sophisti- 
cated pulse-type UHF System, including 
transmitters, receivers, coders, decod- 
ers. ground checkout and maintenance 
equipment. Requires an EE degree with 

years related experience. 


AEROSPACE PRELIMINARY DESIGN 


To develop and design parameters for 
spacecraft and missile systems and to 
serve as project proposal directors. Pre- 
fer advanced degree, with minimum 8 
years experience in all phases of air- 
craft and space systems design work. 


Opportunities Now Open in 

MATHEMATICAL ANALYSIS INERTIAL GUIDANCE 


For assignments related to reliability 
theory, test planning, data accuracies, 
instrument errors, error analysis and 
high speed electronic calculations. Re- 
quires degree in Mathematics with 
strong educational background in the 
sciences, or ME or AE with background 
in statistics and probability theory, par- 
ticularly as applied to engineering and 

and propulsion systems. 


ELECTRONIC SYSTEMS 


To initiate and conduct original theo- 
retical and experimental investigations 
for the synthesis and analysis of ad- 
vanced electronic control systems such 
as air traffic control, target locators, 
visual simulators and feedback controls. 
Minimum 5 years related experience. 


PROPULSION ANALYSIS 


For propulsion and performance analysis 
for air-breathing engine systems, includ- 
ing propellers, ducted fans and ducted 
propellersystems. Requires advanced de- 
gree with 5 years experience in internal 
aerodynamics and propulsion analysis. 


For development of complete guidance 



STRUCTURES ENGINEERING 


To develop structural concepts for high 
temperature and space structures, estab- 
lish and direct test programs, prepare 
research proposals. BS with 8 years in 
stress analysis and structural design, 
including high temperature structures 
and associated thermal materials. 


SYSTEMS INTEGRATION 


BS in ME, Applied Math, AE or Physics, 
with experience in the dynamics of 
closed loop systems, guidance, me- 
chanics of vehicle flight, space me- 
chanics, analog and digital computing 
systems. 


Send resumes now to T. C. Fritschi, Director of Employment 

^BELL AEROSYSTEMS CO. 

DIVISION OF SELL. AEROSPACE CORPORATION -A teXtrOltl COMPANY 
An Equal Opportunity Employer P.O. Box =1, Buffalo S, New York 
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Sample autumn in NEW ENGLAND 
while discussing your career with 

HAMILTON STANDARD 


If you enjoy working in an exhilarating almospherc of chal- 
lenge ... if your eye for beauty can enjoy the colors of unique 
autumn in New England ... we suggest you visit Hamilton 
Standard soon. Wide open roads lead lo some of ihc country's 

to shoulder with the finest engineers in aerospace research 

Hamilton Standard is a division ofUniled Aircraft Corpora- 
tion, where 60,000 skilled people produce some of the most 
sophisticated equipment used by commerce, industry and 


defense. The group you would join looms large in the fields 
of power, propulsion, nuclear energy, electronics, vertical 
flight, navigation and controls. 

If your interest lies in advanced aeronautical engineering, 
advance it here, in propulsion controls, life support systems, 
other environmental control systems, electron beam machines, 
automatic stabilization systems, a new generation of propel- 
lers, and ground support equipment. 

We offer company-sponsored graduate study programs at 
ihree nearby colleges, in addition to many other subslamial 


INVESTIGATE HAMILTON STANDARD 

Mail your resume, including salary requirements, to Mr. H. O. Wakeman, 
Personnel Dept. If we feel we can offer you a satisfying career position, we 
would like to invite you to sample autumn in New England . . . and talk over 
the details. 

Hamilton United 

Standard Aircraft 

Windsor Locks, Connecticut 



Searchlight Section 
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verify 

events 

permanently 

in 

milliseconds 


Brush Operations Monitors' response to signals is virtually instantaneous— less than 4 milliseconds. 
Multiple high-speed events are clearly defined from start to stop, on a common time base — and at rates up 
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces 
with fixed-stylus electric writing that provides the utmost in reliability. "Built-in” transistor switching to 
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations 
Monitors for industrial and military analysis 
and control. Write for complete specifica- 
tions and application data. 


brush 
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DR. RUSSELL VARIAN 
1898-1959 


IN COMMEMORATION 


This year commemorates 

the 25th anniversary of the development 

of the klystron tube 

by the late Russell and Sigurd Varian. 

The invention of the klystron 

by Dr. Russell Varian 

made possible the exploration 

of whole new fields 

of scientific knowledge, 

including modern radar 

and microwave technology. 

These stem from the 
creative initiative of the modest, 
gentle man who has rightfully 
taken his place' 
among the great scientists 
of all time. 


Varian Subsidiaries: bomac laboratories, inc. • s-f-d laboratories, inc. • semicon associates, inc. 

VARIAN ASSOCIATES OF CANADA, LTD. . SEMICON OF CALIFORNIA, INC. • VARIAN A. G. (SWITZERLAND) 


